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Abstracts 

« 

i The moment methods of summability defined by a class of completely 
monotone functions 


S. K. BAStr, Calcutta 

Tho properties of a class of completely monotone function dofinoti by 

m = f . 

0 

where P{x) U bounded, and f in |0,ao). and /'"‘(O exists and is continuous for all n 
and t>0, were discussod in a previous note (Science Abstract 19S5). In tho present 
pa|>er we consider the moment methods of sununability defined by the moment 
secpience where 

Ob* 

Hn ( 0 ) = I *»#(«) (n = 0,1,2,..,) 

(For the momont method of sununability see Hardy, Divergent Seritjs, Oxford, 1940). 
BoreVs integral method comes as a particular cfistj of the moment methods considered 
here. 


2. Ou the absolute Cesaro summability of a Fourier series 

Shbi Nivas Bhatt, Allahabad 

Lot/(l} be integrable (L) over (—tt, w) and periodic with period 2ir, and lot ita 
Fourier Series be 

•§ ao+S(On cos nt f sin n«) 

Writing 

Vit) ~ U{x+t)+f{x-t)} 

the following theorem has been proved. 
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Theorem. JJ ^{t) is oj bounded variation in the interval (o, J.V) nnd 
V~^0, and becotnes infiniteli/ qrmt of the order a {0<o< 1) at the point t — such that 

9(0 --K M-flA 

then the Fourier aeries of f{t) is summable, |«!, 51 for 8>o <i< the point « r= 

3. The absolute logarithmic summability of Fourier integral 
R. Mohanty and S. Mohapatra 

i. We suppose iihronghout fcbat/(0 integrsblol/ in ( —oo ,oo) and that Fourier 
integral of fit) is 

(l.ll 


whore 

f{u) ^ 

1 0(/) t! 0 .<! n( dt 




0 


and 

(/) = 

.A<i*)i /(<-*) 


Wo write 

/„(x) - 


(1.2> 


0{t) 

f €<“■ Hu 
j ^ 

(1.3) 



1 





(1.4) 


log. 



Definition: .The integral J ^{u) du ia Hummable (ft, log X,«)a>0, if [„{k) defined 

0 

above exists as a Lebesgue integral for all a>0 and tends to a limit as X—>ao 
eo . 

The integral J \t(M)dw is absolutely summable (ft, log X, a) or summable 
0 

|ft, log X, a|, a>0 if /«(X) is of bounded variation in (e,oo), where *e’ is the Naperian 
base. 

(Here wo aie concerned with the casea>1). Oififerontiating formally under the 
sign of integration, we get for a^l 





^ log h log « 
X (log X)""! 


f>{u)du 



Hencti 
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f{u)du is I A, log X, a] if 


'■" f xWxr< ! I (i ^ “ 

#■10 I 

We prove the following 

Theorem :~-lE ^i(t) is of boundod variation in (0,2), then (J.l) is sununablo 
I jR, log \, 1 + 81 for every 8>0. 

4. On the multiplication of Dirichlet’s serieti 

B. N. Prasad and T. Pati, Allahabad 

l^t us consider any two general Dirichlot’s series (A) S% und (B)26|| c”^***' 
whero e is oomplox. The formal product of those two series may be written as 

((') SCrt e whore = Z Opbq, and fi»„} is the ascending sequence formed 

Xji ■!A‘a=>'„ 

by all tlie values of (p — 1,2 ,... \ q ~ 1,2,. . .). If we associate Kiesz summa- 

bility of typos X and p with the aeries (A) and (B) respectively, we may associate 
Riosz summability of typo v with the Dirichlet product (C). 

In this paper we have studied the relationship of the abscissa of summability 
IH, r, I of the series (C) with the absdssat) of summability | R, x. A; | and absolute 
convergence of the scries (A) and (B), respectively, and have established the following 
theorem. 

Theorem. If k is a positive integer, Sn„ is summable |R, \,k\ for s ^ Sx 

and Zb„ is absolutely convergent for s — * 2 , where R1 a 2 >Rl then the 

Dirichlet product series S«fi c"*^’** is summable | R, v, k \ for R1 s = Rl ^2 • 

5. On the convergence and summability of a series associated with 
derived Fourier series 

P. 0. Bath mid B. Mohahty 

Consider 

a 

where Sn(a;) is the n*th partial sum of the scries obtained by formally differentiating 
the Fourier Lebesgue series of a function fix) intogrnble L(—ir,ir) and periodic with 
period 2'jr. Writing 

and assuming that g(t) is w) and defined outside (—w, v) by periodioity, we 

have the following, 


the 


( 1 ) 
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Theorem 1 

lim lim f \9(tLp) _ (0<V<ir) 

(t -400 i»u->0 J j t+p 

KP 

iind 

ft 

I g{t) coaeci tdt, 

oxists os « Cfwichy integral down to the origin, then the series (1) is convergent, 
and 

Theorem 2, j 

Ifasl-*+0, I |g(«)|d« = O , . 

0 

jr 

G’(#) r* J g{u) ooaee^tidu = O ^ log j 

t 

and 

I "‘-’ -•'“"O (I^ r) 

t 

then the series (1) is summable (R, log n,l). 

f$. On the derivative of an entire fiuiotion 

S. M. Shah and S. K. Sinoh, Aligarh 

G. Valiron (Fonetions Analytiqnes, 1964) has proved that if f{z) be an entire fnnc' 
tion of order P, then 

rJlf(r,/')<f*^+* g(r./) 

for all sufficiently large values of r exterior to a set of segments in which the total 
variation of log r is finite. Wo show here that this is a best possible result. We also 
prove that for all r>ro, 

r (r,/) #» ( r.f )<rM( rj' g(r,/). 

(For notations see S. M. Shah and S. K. Singh, Proceedings Royid Society, Edin> 
burgh, Vol. LXIV, pp. 80-89.) 


7. On Strong logarithmic summability of Fourier series 
(Ehmabi) Pbamila SmvASTAVA, Allahabad 

1. Let/(0 be a poiodic function with period Sir and int^rable (L) over (—w, ir), 
Jjot the Foorier aeries of f(t) be 

/(«) ~ |oo+ S {a» 008 »i<+6a sin nt) w Z.d|,(t). 
i 
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We write 

m «i {/(*+t)+/(*-*)-2S}. 

OB 

2. If t9|i denotes the partial stun for a given series SOn, then 

as n-^ 00 , defines strong logarithmic stimnwbility with index q to sum S, which is 
termed ns snmmability [12, log ?i, For q J snmmability [/2, log n,l,g] is 

written as [S, log n,l]. 

3. The first two theorems of this paper aro ; 

Theorem 1. If 

t 

I |<;i(«)|du O (<), 

and 

t 

t—^0, then eumtnahle \It, log /iJ] at the point t — x to sum S. 

Theorem 2. If 

j = 0 {(.«,.V)‘|- 

( 

as t—^0, then 2^n(^) ** summahle [12, log n,1,2] at f — x to sum S. 

In Theorom 3 a sufficient condition for summability [12, log of 2^n(f) is 

obtained. Finally, we establish : 

Theorem 4. If 

as t-*0, for all positive e, then 2:A„(t) is summahle {S, log n,S) for every 3 > 0, to sum S, 
at t =1 X. 

8. On absolute iogarithmio summability of Fourier series 

(KiTBtABi) Pbahila Sbivastava, AUahabacl 

1. Lot f(t) be aperiodio fimetipn with period 2w and integrable (L) over (— w)» 
and let tfie Fourier setiea of /(<) be 

/(t)~io 0+2 (On oos n«+ 0 n sin nt) 

-2 4n(<). 
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2. While invesligatiug summability |il, log of a Fourier series, Sunouciii 
(Tohoku Matfa. Joui*. 3 (1951), Jl'1-122) proved a Tauberian lemma to the ofieet that 

N 

if 2 Ofi is aummablo | c,/{ | for some /I aud J | dS^{x) | O(tog N), for some iategral a > 2, 

where doaotes tlie {R, n, a) meim of tlioti the series is aummablu 

f R, log n, a I. In his roviow of the paper Bosanquet remarks that the lemma could 
probably bo replaced by the more genornl result that if 2;c« is summnble |c| and 
(log a!)*"jSJ[(a;) — 0(l)|c. 0|, then is summable |i?, log n, a|. It may bo 

observed that the latter result holds also for o == 1; but in this casts the form under 
consideration is not more general tluin that given by llunouchi. However, in cose 
of Fourier series we prove the following theorem for a = I. 

Theorem. If I{x)tL', r > 1, /Ae series is sutnntable ( R, log ii, 1 \for almost 

all mlues x of t for which it is summable | c |. 

9. Oil the Ces4ro iion-Mummability of Fourier series 

(Kumabi) Sulaxana Kumabi, Allahabad 

Bcgarding the non-summabiiity (c.l) of a Fourier series of a Lubesguo intograble 
periodic function/(«), at 9 — x, examples have boon framed by Halm (.Tber Dcutsch. 
xMath. Ver., 25 (1910), 359-360), Prasad (Math, Z.. 40 (1935), 496—502), Misra (Bull. 
American Math. Soc. (1947), 501-614) and Sinvhal (Qanita, 1 (1950), 27-30), with 
the increasing degree of generality. Filling completely the gap existing between the 
summability anti the non-summability of a Fourier series, the following theorem has 
been proved in this paper, by moans of an example. • 

Theorem 1. Tlw- conditions 



where V(t) — i{f(x rt)+f(x~l)~-2s}, and 

(ii) I v(t)di =- O tl log I , as 1 -> 0. 

0 

are not suffleieni for the summability (c, 1) of the Fourier series of f($), at- 9 =* x. 

In Theorem 2, the above result is generalized to the case of non-summability 
(c, tt), for any « > 0, for the Fourier aeries of f(9), at = sr. 

10. Determination of the jump of a function by means of its Fourier series 

(KtTMABi) SuLAXABA Ktjmabi, Allahabad 

1. Let the series conjugate to the Fourier aeries of a Lebesgub integrable periodic 
function/(0) be 

S (fc* cos ne —On sin «S) »■- 2 B* (9), 
n-i . e-i 
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■} 


Writing 

m - i {/(*! t) ■ -Ax -t )}, 9{i)^ m --P, 

t 

On (0 = I it--»r-r o(u)dv., «>0, 

0 

siipposo tliMi, n- (w) rlonotoK the {J{,w,k) moan ol" the sequeneo {n,/?„ (ff)), at 0 ^ x. 

2. Cn bhia paper the foUowing rosulte have been established regarding the be- 
haviour of the Cestiro means of the seqnonee (n 


(i) Jf for 


«>0, - \<P<1. a+pyo. 


ft 

I |0n{»*)i flu ■" o f fP'-i I j . n/i i—>0, 


then we h<tve 


(w) — O (*»'!’), 


ffl« u —>00 . 


(ii) /,/ /rti- «>(), «f p>0. p> -l. 


I du -rO |/" /(log ‘ J*" J 


then we have 


up 

’■ntP'^i (“) “ = 0 {w ■' (logtj)i»«' }, nsv’-^co. 

7T 


(iii) If for 


1>P>0. 0</i<2(P+l), 


I (0j8(M)| dw -= 0 (#P'n, n- t^O, 


then wr have, for 


(iv) 7/ for 


«>/» /(P t l), 

2P 

(«) 

TT 

/J>2(P-|-l), 1>P>0, 


as u—^eo 


J |0p(«)| 


du * 


as >0 


<Aen w« ham, for «>P'-(I-4-{(9)) P/(l-fP)* wlwre {/sj denotes the froxitional pan of j8» 




fi« u-^ 00. 


3. Analogous results mgarding the behaviour of the Ceshro means of the Offitl* 
jugate series £ ($b) have been also deduced from the above theorems. 
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11. Studies in contact transformation over a complex space 

N. N. Ghosh, Calcutta 

Tho paper is uoncerued with a aew treatment of contact transformation regarded 
us a special transformation in a complex space which leaves tho components of an 
elementary complex tensor invariant. Many of the known proporties of contact 
transformations then follow by applying the methods of 'Complex Tensor Calculus' 
developed earlier by tho author. Tnti-oduction uf a metric, metrical affinities, etc., 
in the complex space is a new feature with respect to a contact transformation. 


12. Orthogonal tetrahedron 

Sahib Bam Makdan, Khuragpur 

An Orthogonal tetrahedron is one whoso altitudes conour at its orthocentro where 
also concur its bi-altitudes and that the pairs of its opposite adges aro orthogonal. 
One of tho throe conditions stated implies the other two. The aim of this paper is to 
assume the concurrency of its bi-allitudes and thence deduce the other two. Keeping 
this aim m view tho problem is reduced to one on conics in a plane when we translate 
the perpendicularity of any two elements in space to tho conjugacy of their traces in 
the plane at infinity w.r.t. the circle or on absolute conic there. Tho treatment is 
analytic and leads to interesting algebraic identities. 


13. Spheros associated with a semi-orthocentric tetrahedron 

Sahib Bam Mandan, Eiiaragpur 

Prof. N. A. Court, in his paper on ‘TJie Hemi-orthocentric Tetrahedron’, has 
introduced two typo.s of sphoros associated w'ith such a totraliedron. The aim of this 
paper is to introduce two more types and explain tho mutual relations of the four 
types of spheres, thus arrived at, together with the circum-spbere of the totrahoadrou 
leading to the following Theorem: 

“The first Twelve-point Sphere and tho Polar Sphere of an Orthogonal Tetra¬ 
hedron are the two sphores of anti-similitude of its second Twelve-point Sphere and 
oircum-sphei-u, whoi-eas tlieir sphere of similitudo is tho one having the join of the 
centroid and the orthocentre of the Tetrahedron os diameter. The five spheres 
just enunciated, are eoaxal having tho polar plane of tho oentroid w.r.t. tlie polar 
sphere, or of the Ortho-centre w.r.t. tlie tetrahedron, as their radial plane.” 


14. StieBses in a rotating circular disk of aeolotropic matwial con* 
sidere^ as a three-dimensional problem 

B. B. OHATimjBB, Calcutta 

This paper is concerned with the determination of stresses in a rotating circular 
disk having transverse isotropy, the problem being considered to be a three-dimen¬ 
sional one. As the problem is a throe—dunensional one, oylinddoid coordinates have 
been sed. 



i : if9 

15. StreBS concentrations around a small inclusion on tbe axis of a 
ciroular cylinder under torsion 

P. P. OsATTBBJi, Calcutta 

Htmnes sr« calculated ibr the naae of a small rigid inelasioa (t.c., zero displaM- 
iiient on the surface of the inclusion) bonded to a large ciroular ojrlindrioal shaft in 
torsion, the axis of the inclusion coinciding with that of tho cylinder. The indosionn 
considered aie of tho shapes—(i) two spheres not touching each other; (ii) two spheres 
touohing each other; (iii) inverse of an ovary ellipsoid with respect to its centre. By 
using curvilinear eo-oi-diuates an exact solution of the problem has been obtained from 
the differential equation for tho angle of rotation. The angle of rotation has been 
obtained in the form of oonvoi'gent series in eases (i) and (iii) and in tho form of a 
convergent integral in case (ii), from which stresses are derived. The results deduced 
involve Legendre’s associated functions of the first and .second kind, and Bessel func¬ 
tions of which the values can ho easily obtained from the tables. 


16. The iX'Lyrae-oluster 

P. G. Chaudhubi, Rajasthaa 

The present investigation was undertaken with a view to ascertain whether the 
stars of Basmuson's list do exhibit any characteristic of the cluster motion on tne 
basis of tho well-known criteria such os position angles of tho proper motion vectors, 
parallaxes, Hbrtzsprung-Kussell diagram and radial velooities. The method consists 
in obtaining the oonv'crgent point of tho cluster from the available proper-motion 
data of those stars given in the Boss’s General Catalogue (1037), after applying correc¬ 
tion due to Wilson-Raymond by use of Bohlin's equation. The convergent point 
was then used for the corapiitation of the position angles of the total proper motions 
for all stars. Then the space velocity was derived from the spectroscopic parallaxes 
lusd proper motions. With this space velocity the parallexes were computed and 
the radial velocity for eaoh star was also computed. From tho computed parallaxes 
absolute magnitude of an individual stai' was derived and the Hietzsprung-BiUsseU 
diagram was drawn. On the basis of all these criteria it is found that the stars under 
exMnination do not exhibit any characteristic of a ohister motion. 


17. Strees oonoentration around a smaU inclusion formed by tbe revolu¬ 
tion of a oardioid about its axis on tho axis of a circular cylinder under 
torsion 

S. B. JDutt, Calcutta 

Sbesses have been caloulated in the neighbourhood of a small rigid inplwion 
(signifying zero displacement on tho surface of the inclusion) fonued by the revolution 
of a oardioid about its axis and embedded in the moss of a large twUited ciroular cylin¬ 
drical shaft, the axis of the inoiusion coinciding with that of the cylinder. 
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18, On the advancement of a compressible fluid over an infinite plate 
with lieat transfer 

A. S. Gufta, Kharagpur 

In tiii» papt<r. tliu udvan(rciiioiit of ii compressible fluid over u fixed flat plato (it 
u zero angle of iueidenue is pi^Bonlccl. Tho front of tho fluid lias boon assumed to 
advance Avith a constant velocity itnd boat transfer has been luheu into occjounl. 
Analysis of the boundary layer equation shoAvs that temperatiiro decreases in tho 
boundary layer from the leading odgo when tho plate is iiiaintaiiied at a constant tem¬ 
perature and tho fi'ou stream velocity is assumed constant. The oxprosstoiia for 
velocity and temporatiii'o lumi been obtained for various values of tbe Prandtl numlxir. 


ly. Growth of boundary layer on a rotating sphere in certain non- 
Newtonian liquids 


M. K. Jain, Kharagpar 

Tho growth of boundary layer on a rotating sphere in curtain nuu-Nowtoiiinn 
liquids has been iii\'estign(ed by considering the Ithcologioal equation 

P8) ■ 2fkil ; rf? 


'2d>j i M.I 


w liero /j is the st ress tensor, dj- in the flow tensor and is the volouity vector. 'J'lie 

constants M and ar(j eocHicionts of vis(!Osity and cross-viscosity respectively. 

It is found tliat lliorc is an inflow in tho equatorial piano and out-flow at the polos. 
Ill Newtonian liquid, there is an inflow at tbe poles and out-flow near the equator. 


20. A mixed buundary value problem of elasticity with parabolic boundary 

Gunaduab Pabia, Kharagpur 

Tlic problem of fluding tho two-dimensional utress distribution in an uiastic body 
having tho parabolic boundaiy, uudor tho mixed boundary conditions, has been reduced 
to the solution of the nou-homogencous Hilbert problem, following the method of 
complex variables. The result has been compared with that for a straight boundary, 
and it is seen that the boundary stresses increase as the ourvature inoreases. 

21. Study of the curving of tho free jet 

Ajjt KtnuAB Roy, Bangalore 

'Xlie problem has been conceived of from on analogy drawn with tliQ oasO of a 
difhisor, Where duo to the sadden wideiung of the tube. (boundary), regions of high 
pressure {i.s., dead water regions) ore developed along the boundary. Ih the present 
problem, the analogy with the diffusor is majntaiaod excepting that a part of the stream 
in the jet deviates from the. main stro4m in the region of higb pressuxe (stagnation 
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proasure eomporod with the pregsuro riao in the dead water region in ^ diffusor " 
problem) and proceeds book. 'This gives rise to the idea of the curving of the free jet. 
The problem has bem studied by determining l^o form of the free stream line, breadth 
of the jet, curvature of the spiral into wliieh the free stream line winds up, by the 
application of the momentum theorem, continuity equation, conformal transformation, 
etc. 

22. New solutions tor finite deformation 

B. R. Seth, Kharagpur 

In recent years the theory of finite deformation has received fresh impetus from 
a number of exact solutions that have been obtained for incompressible elastic bodies 
without assuming any form of the strain energy function. The exact solutions obtained 
for compressible bodies have not boon very large, and in general they have been of 
the form obtained by the author. Extensive references to existing literature on the 
subject are given in the Presidential Address to the Section of Mathematics at the 
42nd session of the Indian Science Congress*. 

Very few attempts have been made to obtain solutions for the finite bending of 
plates into shells. For a rectangular plate bent into a right cylindrical shell, the earliest 
exact solution on the basis of a linear stress strain tensor law was obtnint^d by Seth. 
In the present paper an attempt has Ijeon made to discuss solutions which may Ijo 
used to discuss the finite bonding of plates into spherical shells. A linear stress strain 
tensor low is again assumed, an«l tlu's gives sufficiently good results f«»r technical appli¬ 
cations. 

• In cylindrical coordinates it is found tliat, if we lake u = y—tf{r,Z), v ^ tf(i—A), 
w —■ Z~f{r^+Zi), all the equations of finite deformatioTi and boundary conditions 
on a spherical shell can be satisfied only if 

<p(r,Z) or,/(ra+«2) ^ 

where a, A, p are known constants and c — 2g).g and \ Iniing elastio constants. 

♦Seth, B. R., Non-linear continuum mechanics, Proc. Tnd. Sci. Congress, Port II, (1965). 

23. Note on the stresses produced by an impulsive radial displacement 
and by an impulsive twist applied to the inner surface of a spherical 
cavity in an infinite elastic medium 

Gbasi Ram Vebma, Rajasthan 

In this paper the displacement and stress produced in an infinite elastic solid by 
a oert^ impulsive radial displacement and by an impulsive twist applied to the inner 
surfaoe of a sphorioal oavity have been determined by the use of Dime’s g-funotion. 

24. On the ^'partition Amotion’' of a time dependent assemh^. 

Rahajit Sen GtTFPA, Kharagpur. 

Statistitgd meohMioal methods are oommonly used to study the systems \ 
equiUbiiinn otdy. uon^uiBhrium cystems methods of kinstio theory based : 
^ItatiWQ iategrddtfSwen^l e^tioas ate used, Howevw* every worker iit.the,fjl^ 
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of transport phraiomena knows how diffloult it is to get from BoltEmaa eqaation 
physioaliy verifiable results, especially when, the inteimoleoular interaotions are not 
of the simplest type. In the present paper we have developed the expression of the 
partition function for time dep«adent assemblies, directly from Linoville theorem. 
The final result is 


Partition function s 



♦-♦-if 

W 



- Q(t. T) t ^ 


.. ( 1 ) 


where Q(t, T), which is a function of temperatui-o and time and B (t, X, JP) a function 
containing spatial coordinates as well. The difTerent quantities appearing in 
equation (1) have the following meanings:— 

^ s: intermolectilar potential energy 

I ^ dt MB External force function causing the gystem to conditions of mcquilibrium 
and 


T) 


t 



0 



1 

[kT)^ 



eki 

3> 


■t- 



8» f 

a7>" 


-f- .. 


—> - . 

d yB being defined as ^ 


8^ 
t-i f* 


where X and f are as tuual spatial and velocity eoordinates. 

Expression (1) may be evaluated by modifying the wellknown methods of tfreeli, 
MayOT and others and the derivation of this equation therefore extends the scope of 
partition frmotion method of statistical mechanics to non*equilibrium assemblies 
as welL 

26. The origiDB of geometey 

U. G. Babdhan, Calcutta 

m the Vedas, Puranas and other works geometry can bo traced; also in the works 
of eariy Indian mathematicians and astronomers, and in the Sulvasntras, Aiyabhatta 
I and □, Barahamihir, Brahma Gupta, a;^ otheia seem to have written on geoinjetry. 
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36. Vnlae otir obtained and oalaulated by ancient Indians 

U. C. Birdhan, Calcutta 


Synoptia 

Early valuw—^ulva Sutraa (C.500 H.O.j 

The earliest rooord is obtained from Sulvasutras (0.600 B.O.). Period 600 A.U,- 
1200 A.D. From the early ports of tbo Christian era, Indian astronomers and mathe< 
matioians made original contributions and obtained a better approximation to the 

value of Different mathematioimu obtained different vidues such as tjVi, 22/7, 
3927/1260, 21600/6876. Aryabhatta the elder (bom 476 A.D.) obtained the value of 

3927 

‘ir (3.1416) -- 62,832/20,000. Brahmagupta (628 A.D.) adopted tbo vidae 

ofTT- gJ10(->^S.16227) in hw book Bralima-Sphuta-Siddhanta. This value ,^10 
is found m all Biddhnntas speciully in ffurja-Siddhanta (the old tmd modem). 

An explanation of the origin of the value of i^lO. Valuo of ir - 22/7( ^3.14286...) 
vrhioh is foimd for the first time expressly stated in India in the work of Aryabhatta— 
fho yoimger (C. 960 A.D.). It is then fotmd in Bhaskaro's Litavati (1160 A.D.). 

Ongin of the value of w - - 21800/6876 (=-3.14136....). 

Dimensions of the earth and value of cr deduced theiefrom. 

Indian mathematicians and astronomers have been charged with inconsistenoy 
by Burgess and Whitney, Kayo and Smith. Indian mathematicians and astronomers 
liave boon very unjustly criticised in this mattoi by fore^ mathematicians and 
scholars but on closer oxamiuation it becomes evident tliat the inconsistency is more 
apparent than real. Dimension of the earth according to Aryabhatta. So-called 
Greek influenoo in Aryabhatta’s viduo of v answered. Burgess believed that Indian 
Astronomy and Mathematios developed independently. It can bo safely proved 
that Aryabhatta did not get inspiration from any foreigner for obtaining the value 
of w. 


Date of Aryabhttlta*a value of ir. 

In later jrears Indians gave more accurate values of ir Nom»‘ qf which are correct 
up to 8llr or 10th places of deoimala. 

Fahtet in Serkt 

The Indians atso made interesring roseMches and obtained the vedues of ir in 
series. There ore interesting results for the values of ir in series in Tanira-Samgraha, 
Xunma-Paddhati and Sadratna-mala. 
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Abstract 


Theoretical 

1. The Distribution of a Linear Function of x^-variatos and allied non- 
central x“-variate8 


B. R. Bhat, Dhawar 


Box, G.P^.P. (A.M.S. Vo). 25, p. 290) lius obtained the distribtition of a linear 
function of X^-variatos with even degrees of freedom by the method of partial frac¬ 
tions. In this paper the distribution is derived by the method of characteristic funo- 
tions, the result being modified to include x--variates with odd degrees of freedom also. 
By the same method the flistribution of a linear function of non-central xs-vnriatcs 
is also derived. 


2. Comparison of the means of K normal populations with unknown 
variances 


P. K. Bhattaohabyya, Calcutta 

ViiWs,. .trjfc are K normal populations, itj having moan and vaiiance 

eji. js ia known and all other parameters are luiknown; a positive quantity 8 is 
given. To decide for each Sj whether 0j>8 or |Sj|<8 or from samples 

of fixed sizes ni,..,ni from ..W|; respectively. A minimax decision ^recedure 

has been obtained for simple loss functions wliioh depends on symmetric .'intervalB of 
hf’ • where tj = ,jnj Sj and aj^ being the jth. sample mean and variance 

respectively. 


3. A Theorem in the theory of Optimal designs 

I. M. CHAsaAVABTi, Calcutta 

Wi^ the usual linear set up Eijf) » tA\ the neoessaiy and sufficient condition 
that the^best linear estimates of two mutually orthogonal estimable lineni' tuuraseaetric 
unctions are unoorrelated is that 

(A'A) {A'A) M'A 

i.e., that non-zero roots of A'A are ali equal. A similar result witii the necessaiy 
modifications bolds also for more than one set of parameters. 
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4. Analysis of a particular type of uon->orthogon<ii data 

M. N. Das, New Delhi 

If iu a twO'Way classifioation with mom than one observation per cell, denotes 
tluj nnmber of observations in the cell dofluod by the »th class of one of tho fbotors:, 
say, A and the jlh cltiss of the other factor B, then it is well known that tho data can 

nu 

be analysed without uotualiy sfilving tho normal oquations if —r remains the some for 

»yj 

all «’s, j and j' denoting any two classes of tlie factor B. It has been shown in this 
paper that, if (iHj—nij') remains the same for all »'s, j and j' having the same meaning 
SIS above, thou also the data can lie sinalysed easily, sinoo this typo of data can bo so 
manipuhtted as to inakn an idgebraic solution of the normal equations i)ossible. 

Ij. On tests of randomness of points on a lattice 

S. G. Das, Cuttack 

Tests of randomness i'ur tho distribution of ‘black’ points on a rectangular lattice 
of ‘wliite’ points am well knowi. P. V. Krishna Iyer (19496) has shown that tho 
number of joins bet^t'cen adjacent diseased i)lauts or the number of joins between 
healthy and diseased plants tidjacent to each other may bo used as criterions for test¬ 
ing tho randomness of the distribution of disoasod plants in a rectangular plantation. 
One may also use the number of joins between adjacent healthy plants os another 
t't'st criterion. In matJiematical model, the plantation may be referred to as a lattioo 
of points, with diseased plants as block and healthy xdonts as white points. In this 
paper M'c discuss a I'ectaugular lattice of points each of which may be of two kinds, 
say black or white. Using u simple model of an alternative hypothesis, the mlative 
oiBcioncy of the above tests is examined. It is shown that efficiency depends on the 
value of p, the ])robability of a point being black on the null hypotliesis. 


6. A note on the structure of a certain Stochastic Model 

S. G. Das, Cuttack 

Daiidokar (1955) luts considered a sequence of trials with tlie foUowiiig property : 
if a trial results in a success, tho mxt {m —l) trials arc bound to ivisult iu failures. The 
probability of u success in any trial in which a success is possible is p, and that of a 
failure is q, whore p+g « I. Daudokar proves by on ingenious argument that tho 
IHrobability of a succesn in any (m—l) consecutive trials whore the process has been 
going on for a long time, is given by 

However, this atatettent of tho result is not very clear. 

Basu, (1965)-identifies this model as a stocliostio process and derives the result 
found by Dondekar in a slightly different form. 

In this piqwr we identify this stoohaatic process, whiolr at first sight is.not Markb- 
viim, as a Harkov Chain and deduce the results found by Basu ami Dandekar by .iui 
elementary method. : We fhrttrar find out simple expressions for the meoir reeurreiMe 
time and its Vaifuice in oonneotion with this problem. 
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7. Difiiision by continuous movements 

H. C. Gitfca, Aligarh 

When difiFusion in one or more dimensions is governed by a finite transitien pre- 
biibility matrix fur the velocity, the indnitesimal transition equations can be easily 
solved by the use of Fourier utd I^aplaco transforms. In this paper this method is 
outlined for une-dimensional diffusion and the case of two possiblo values of the velocity 
has been treated with one ramification, namely, when there is a continuous supply 
of the particles at the origin at a rate given in terms of a Bessel function. Expressions 
for the p.d.f. and the d.f. have been found, in tho latter case by uso of Operational 
(Siculus. Lastly in 5 the relation of the telegraph equation with the diffusion equa¬ 
tion is discussed and it is shown that tho tolcgraph eejuation without leakage can arise 
oven when there is emigration. 


8. On properties of some linear combinations of ordered observations 
from samples drawn from Rectangular and Exponential IHstributionH 

A. Ghosal, Jealooba 


TJio part'played by linear combinations of orderod values of a sample (* 1 ,...»») 
where ... <#||, in f^timating the parameters of rectangular distri¬ 
bution (pi*) ■■■ —, Si — o Sa ^ ^ I o ^2 ) exponential Distribution 


(P(®) 


x—a 
e~ 9 , 


n < « < 00 ) has been disenssod in the paper. Distribution of 


«> (— a-’n-r—a-Vn). tbo quasironge of rth, order, have boon derived for samples drawn 
both from tho rectangular and cxi>onential distributions, and the rolo of in esti¬ 
mating scale paramoiers has been studied. A class of unbiased estimate for the 
location parameter (®j) of tho roctangular distribution is given by 
defined as quasi-midrango, mo giving tho estimate with minimum variance. The 
estimation of the parameters of tho exponential distribution with the help of other 
imwRr combinations of ordered observations lias boon studied. 


9. On the distribution of sample mean from Reotangular population 

A. Ghosatj, .Tbalooba 

Thesiunple mean « - £ xt can be token as the mean of the ordered values 

1 ** 

(*tof the sample (a;i,a; 2 ,...X|,) i.e., „ 2 »'i, where»'i,<9s'3<.From 

the distributions oix'i, and join 1 distributions of where i<yV where 

etc., the first four mon ents of tho distribution of 9 have been derived. The 

6 **■ 

Values of Pt ps (/Si= 0 P 2 = 3- ) obtained therefirom suggests that the 

sample mean from the Bectangular population follows the distribution of Fearadn’s 
Type n (viz., Y — Fo(l—^)"*» —o<»<o)» which rapidly tends to normality with 
tho increase of the sample size (»). 
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10. A Special Oaae of the Ratio Estimate 

M. V. Jambovathan, Mysore 

The ratio method of eetimating the population total or the popidatkm average 
of a specified oharaoter is extensively used in economies, biometries, anthropometry 
and various other fields. Latterly, it is Ijeing widely used in sample surveys on 
aooount of its simplicity as well as its greater efflcieney relative to simple random 
sampling, particularly when ancillary information is available in one form or amother. 

The ratio B » Y/X in the population is estimated by £• » yfg the ratio of the 
sample means of y and at. This estimate is biased, and to the first order of approxima* 
tion, the magnitude of the bias is given by 

BiRn) - -PV,V,), 

and the variance of the estimate is given by 

V{Rn) (F* -2 p Fj F,-i-F;). 

It 

where Fj, V-j are the coefiioients of variation of x, y respectively, and P the correlation 
between .t and y in the population. 

In several instances, the numerator of the ratio in the sample estimate has expected 
value zero, so that both Y and JB are zero. The above expremions for bias and vari¬ 
ance then assume in<iet«rminate forms. Not only that, but what is more, the very 
derivation cannot be justified in such a situation because the results are obtained by 
eMpansion in a scries which involves powers of X, Y in the denominator. This excep¬ 
tional case is investigated in this paper Ina<ling to an interesting result of which the 
following is a verbal statement. 

"In determining the variance (to a first degree of approximation) of a ratio estimate 
the numerator of which has expectation zero, the denominator may bo treated as a 
non-stochastic variate equal to its population value." 

The paper also shows how this result could be applied vrith considerable saving 
of algebraic work to derive the usual formulae for the variance of a ratio estimate. 
It is further shown that the variance of the estimate can be partitioned into two com¬ 
ponents, one of which is the residual variance lirem the regression lino, and the other 
is the variance due to the deviation of the ratio lino from the regression line. As a 
corollary to this follows the well known result that the regression estimate is always 
more precise than the ratio estimate except when the relation between y and » is a 
straight line through the origin, in which case both the estimates have equal precision. 

11. EjSiciency of Doable Sampling for Stratification 

M. V. Jambonathan, Mysore 

Hie theojy of the method of Double Sampling for Stratification woe first given 
by Neyman (1938} who Ium also worked out the optimum allocation. Hie does not,, 
howevw, give the liniiting conditions for this method to bo more efficient than simplb'. 
random sampling , and just indicates that the actual numerical evaluation of the vsriw i 
anoet in the two ooaes is needed to decide which method to use. 
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In thia paix)i\ the formula for the eiUoieucy of thu desigu ia derived ia terioa of 
the population porumetora and tho conditions for achieving efficiency have boon stated 
in algebraic form as follows: 

Assuming that tho cost of a single measurement of y in the i-th stratum is 0%^ tinuM 
tlio cost of a single mcosurumonl of x, the efficiency E is given by 


I 

E 


V(iJLs) 

V(ran) 




] 


! 


where is the variance of y in tho population, e is thu avurugp cost of inoasuring y, 
oc is tho a’oighted inoun of tho strata standard deviations, tho weights being pro* 
purtional to tho product of ci and tho stratum sizo, and V is tho conelation ratio of y 
on X, When tho c; ’s aro all equal to c, we get 


1 

E 




•i 


whore a is tite wuighted average of the stratum staiidai’d deviations, tho weights 
buing the strata sizes. 


12. Approximation by a power ot 

A. R. Kamat and Y. S. Hatuk, Poona 

This paper is a coutinuatiun of our paper last year whoroiri we had roportod our 
investigations about approximating the distribution of the mean square successive 
dififoreuce from a random nonnal sequouco by u powur of chi-squarc. Tho uso of seek¬ 
ing this ty|M3 of distribution has boon discussed in that paper. In this pajicr we apply 
the Htune pi'uceduro to another estiniato mz., tlie moan successive diilonmce defined 
by 


n-i 

d ^ (rt— 1 )“1 'S* !»,•—I 
f-1 

la this case also it is found that the samo power of chi-squui'u may be usod over a wide 
range of stvinplo sizes. Hencu tost procodures corresponding to P-tests may bo usod 
to tost tlie equality of two ostiniates of standard deviations based on d. 


13. On a property of Fourier Transforms of linite probability distributious 

R. G. Laua, Calcutta 

It iuis boon shown that tho Fourier transform of a proper finite^probability dis* 
tribution, (that is, tho probability distribution contained in a finite interval) which 
is on integral function, con not be without zeros in the entire complex plane. 

This property has been further utilised in proving that the random variable follow¬ 
ing a proper infinitely divisible (i.d.) law can not be bounded. . 
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14. A note on Mitscherlich’s Begresdon Law 

V. N. MuBTT, BlJAHMimDRY 

W. L. Stevens and F. P. Gomes gove methods of fitting the Mitsoherlfohs Begres* 
sion Law 

V — « -I- pP* 

Both the methods involve considorablo arithmetic labour. In this note an alternative 
method which is a combination of both the methods referred ohovo is presented and 
simpler formulae for estimates of « ond p are given. 

15. On a Parametric relation between the parameters of a Balanced In¬ 
complete Block Design 

V. N. Murty, Eajahmundby 

Pho follov'ing theorem is proved. In a Balanced Incomplete Block Design with 
Parameters, v,b,rjr,\, if the H.C.F. of ( 6 ,r,x) = 1 then k{k—l)[\ is an integer. If 
the H.C.F. of (5,r,x)>l then there does exist designs which are not roiwtitiona of a 
design, for which fc(A!—1)/X is not a integer. The condition is also not sufficient. 

16. The dual of a two associate PBIB design and derivation of a two 
parameter family of designs with two replications 

• 0. S. Ramakrisiinan, Calcutta 

In tills paper, we discuss the analysis and struct ure of the dual of a two associate 
PBIB design. It is found that tho overall analysis is simple, the expressions for 
standard errors of contrasts can be written down, but restrictions bavo to be imposed 
on tho original PBIB design wti start with, so that tho dual has a small No. of varietal 
comparisons with different precisions. 

By inverting the family of Group Divisible designs with v = mn; -= 2; Xj =*0; 
Xs = 1 , wo derive a new class of two parameter family of designs until two replications, 
which turn out to be PBIB designs with five associate classes but w'hich can bo far 
more easily anal 3 rBed by the dual method. 

The parameters of the new family are 

bs=mn; e =» l)n/ 2 ; r *= 2 ; fc = 1 ); 

Xi = 1, ni = 2{n—1); X® = 1; n® = 2(»*--2)n; x® = 0; 

nj =* (n— 1 )>; X 4 = 0 ; »« == 2 (n—l )#»(«*— 2 ); 

ns » (♦»~ 2 )(«i—3)n*/2. 

Easy ways of writing down the plan, determining tho type of assooiate>ship and ex- 
preadons for standard errors of varietal comparisons are also given. 

xepliUiing each varfety by a group of ( varieties in the above class of designs^.' 
we derive a three parameter fhmily of designs with two replications. The close relatioii- 
ship betwera these designs and the original, enable ns to analyse them 9i» eaei^ i^ , 
^e br^gtnsd design; 
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17. Study of Space Correlations in a plane 

S. N. Sbn, BarradcpoFe 

Ooasidwing ttie plane to be generated by a large number of line transects or parallel 
strips of non-appreciable thiokneas, observations are taken equidistantly firom the 
ultimate cells in the strips. Thus in an agrioulturol field, the fertility trend of soil 
may depend on both the direotions except in ease of a strong slope. From such, con¬ 
siderations, the space or intraclasa correlations are calculated from the analysis of 
variance set up and also the empirical autocorrelations of different lags are worked 
out separately. The concordance between tlie space correlations and the auto-correla¬ 
tions upto a certain gap are noted which leads to the conclusion that the effects of 
higher order auto-correlations are either non-existing or cancelled out. The study was 
carried out over 16 blocks of square shape, in both horizontal and vertical direotions 
and the concordance was noted in a major number of blocks. The autocorrelations 
are noted, in almost all the blocks, to lie decreasing fimctions of gap. 

In 6 blocks where the xnagnitude of autocorrelations, exhibited in horizontal and 
vertical strips, are small, the simplest realistic stationery model of the form; 
«« 3= Patft.^i+et seems to lie a satisfactory fit in both the directions. The expected 

autocorrelations from the process: Pg » and the observeil autocorrelaiions from 
the empirioal formula are not behaving differently. 

Attempts have been made to represent the two-dimensional correlograms as sums 
of exponentials, and in 4 such blocks which satisfy the natural properties underlying 
such process, the conelation function of the type: = P(l,0)P(0,l) seems to be 

true. 

llie study is being continued for getting the appropriate models. 


18. Th# efiioienoy of the “TWO-MOMENTS” estimate of the parameter 
in a singly truncated binomial distribution 

G. P. Patil, Calcutta 

r 

Fisher (1666) and Hiddane (1932, 1938} discussed uses of tlie truncated binomial 
distribution. For instance, in problems of human genetics in estimating the proportion 
of albino children produced by couples capable of producing albinos, sampling has 
neoessarily to be restricted to families having at least one albino child. Fisher sugges¬ 
ted the use of the method of maximum likelihood method which, though “efficient*’, 
however, leads to a rather compUoated equation. 

For a sligh^y different problmn, where, in a sample from a complete binomial 
distribution, the ffequenoies in some lowest classes ate missing. Bidet (1965) suggested 
a method of estimation, which uses first two moments of the complete binomial and 
leads to a linear equation. 

In this paper, following Rider's technique, an estimate of the parameter of a 
sin{dy truncated binomial distributton is obtained by eqiuting the fi;q^t two theoretical 
moments of the truncated distribotion to tile eorree^nding sample moments. This 
estimate turns out to be very simple to compute. The large sample standard error 
of this estimate is derived. Comparison with tiie maximum likel'hood estimate iii 
certain important oases shows that the loss of effibieney (br this ‘Hwo-momsnts” 
lUSthod of estinaaiion is nqt serious, 
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19. On the Efficienoy-fiaetor of incomplete blo<^ dflaig nfl 


J. Rot, Calcutta 

For an incomplete block design in which each block has k plots and each treatment 
occurs in at most one plot in each block and altogether in i* blocks, the following 
bounds on the effloienoy factor S have been derived: 


rfc 


I ^ E < 1 - 


rk 


where and x^ are respectively the largest and tlie smallest of all the latont roots 
other than rk of the association matrix A {(Xja')) of the design where \jj r and 
\jj' ~ ntunber of blocks in which yth and j'th treatments occur together. 

As a corollary it follows that the efficiency-factor E* of a Linked Block design 
obtained by dualising a Balanced Incomplete Block design with efficiency-factor E 
satisfies the ine(]uality 

U < < I 


20. On Configurational Association Schemes 


P. M. BoT; Calcutta 


Any scheme for showing mutual ralationship of the varieties of an incomplete 
block design is soid to be an Association Scheme. In this communication it has been 
shown that in some cases geometrical configuration can bo fruitfully utilised for the 
purpose. As an example it lias been shown that the design obtained by Bose and 
}|air {Sankhya, 1939, Vol. 4, p. 354) from Icsosahedron Im a configurational assoeiar 
tion schema which can bo stated as follows ; 


For a chosen variety other varieties are Ist, 2nd or 3rd associates according tis 
they are at one unit, two imits or throe nnits' distance on the figure. 


This also shows that the said design of Bose and Nair is not tlie FBIB design with 
two aoom-acies as mentioned by them, but is a PBIB design with three accuracies, 
the parameters being 

V -- 12, 6 -=:= 20, r = 5, k 3, 

=“ 2, Xj 5=-- ,\j 0, ni — Hj = 5, Jij = 1, 



21. Ceneralizatiion of Product Pormula 

K. C. SiiAL, Calcutta. 

It ia shown that there exists a class of estimating equations besides the product - 
formula used in double baokcross or sing^ baokoross families which leads to at^mptov 
tioally .effloient estimates. Among these Mtimating equations the product formtda; ^ 
however, has the spOeial property tlmt the corresponding estimating equation is - 

sit- in A mmBpaot;fbicmf 
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22. On a Characterization of Gamma Variables 

K. C. Seal, OAiiOUTTA 


k 

It is shown that the stochastic indopendenco of S a‘i 


K / 

and S ajei Xil Z Xi, (o*i • • ,akk)¥={>^t ■ • tX). 

i"i / C-i 

where .x^ (A>2) are k mutually imlependent positive and proper random variables 
with finite second moments does not imply that Xi’» are all ftwania variables with 
the some scale parameter. However, if »,•, *’=.l. 2,.are n mutually independent 


* t 

positive proper random variables such that 2 ■iv and 2 aiixj 

i»l i"-l 


' /.I 


are stoehasti- 


cally independent for A=2, .3,.then and then only tho variables t—1, 
follow gamma distributions having the same scale parameter. Tin's characterization 

does not hold oven if independence of 2 .'Ti and 2 oitiaTi / 2 Aij, where jLs an 

i..i »'i I i"! 


integer lying between 2 and n, is assumed. 


2,3. The Power-Function of the Analysis of Variance F-test in a One way 
classification 


K. SuNDABESAM, Teinpati 

In this paper the distribution of observations in several groups aro examined Sb 
ns to minimise the Power-Function of analysis of variance test for differences botw’oon 
groups with regard to an alternnf ive hypothesis speoifying the wdativc variability 

Q2 

between groups to within groups . 

By the method of Lagrange’s multipliers it is pi-ovcd in this paper that the Pow«;r- 
Fimction (/?{«i,V 2 ,;^)) cannot bo minimum when the number of groups A and the number 
of observations N are fixed unless the means form two sots the group moans in each 
set being equal but different from the other sot and half the number of observations 
are distributed among the groups tjclonging to the same set. 


Applied 

24. C^cle of Rainfall in Twenty-Nine Ittstricts of Uttar Pradesh 

A. P. Bhattaohabta, Roorkee 

This paper, which is a comprehensive one based on. this year’s as well as post work, 
contains a resume of investigations carried out for detecting a cycle in the series of 
annual rainfall figures for twenty-nine districts of Uttar Pradesh, Thu was done 
primarily for the benefit of the irrigation engineer in view of the high correlation 
between annual rainfall and total irrigation, i.e., irrigation from all souroea, parti- 
oulatly when the net cultivated area does not change significantly. eatabli^- 

ment of a well defined cycle in the series of annual rainfall figwe* wofulii Sn4l" 
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reotly givo an idea m to whether a year was going to have abnormalt average or suhr, 
iiomial total irrigation. Hence the study was likely to givo some idea of the require* 
inents of water for irri^tion in a portioular year. 

Kendall’s methods of studying Time Series wore followed in tlie above invosiiga* 
lions. In the cose of fourteen districts, the series was found to bo wholly random. 
Fur the ramainiug fifteen districts, a big raudoiu portion w’os noticeable. Eleven 
were generated by an autoiegressivo scihemu and four by moving averages. A wide 
variation in the typo of the sorios and the {period was discernible. The latter was 
found to vary from 3.25 to 6.67 years. The above study was sjwnsorod by the 
Irrigation Research Institute, Roorkou. 


25. Analysis of Marks in the l.A.S. .lilxanaiuation, 1952 and 1953 
S. B. Chaudhitbi and A. K. Bhattachahjee, Calcutta 

An analysis of marks in the l.A.8. Examination in tho yours 19u2 and lUoShas 
l>uon made. Equivalent stiorcs have been nalculutcd in some inqwrtaut subjects with 
ntspect to a standard, namely British History which is taken up by a majority of 
students as one of the eembiiiuiion suiijeets. Un the basis of the ciiuivulunb scores it is 
suspected tliat in addition to I’andom fiuctuutions thciie nr<4 intrinsic differences among 
tho different subjects, ditfei-onces in n|ititude of candidates in different subjects and 
also differences in standards of exuminat ion in different subjeitts. It is also noticed 
that the standard of e.xtuniiiatioii lias (diauged from 1632 to 1953. 

(’onsidering the top-ranking students in the usual method it was noticed that 
rigtks were much changed liy scaling with tlie help of c<|uivnlont seoro.s. A study of 
discrimination between Bengali and Xoii-Bengaii students was also made. 


26. Analysis of Covariance of Incoinpleto Block Designs with or without 
Missing Values 


M. N. Das, New Delhi 


A general method of ialra-1)lock analysis of (rovuriunce, suitable for all iiicomplote 
block designs with tho two.wuy classification has Lioeu deduced following tho method 
of fitting constants. Results in coses of incompleteness due to missing values in any 
design including randomised block, have also boon obtained. It lias boon shown tiiat 
in all the designs the analysis con be conducted os in ordinary orthogonal designs by- 
using the adjusted 8.8.1 and 8.P.’s in the error and treatment lines. Tho adjusted 
sum of product in the treatment line is given by Sfi tfi(at) or XHi*) 9i, where is the 
estimate of the »th treatment effect from tlio y-vai-iate and 9i(x) is the a4iusted total 
of the treatment frem the x*variato. The adjusted error 8.F. con bo obtoinod 
by sttbicaoting the odjustod treatment S.P. from the within block S.P. ignoring treat* 
ment classification. Expression for finding the standard error of the diffbtenoe 
between any two adjusted treatment effects iias come to be for the general case: 


Var V) =» F-f 




where and ate the adjusted treatment effects and - V, the variance of. . 

using tho adjusted erret mean square, ■ being the within blook 8.8* for ^e 9*vindiaw'>,' 
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27. Some Aspects of Scaling in the two-stage selection process 


B. Das Qupta, Calcutta 

The must oconomk-ul nnd efficient selection procedures are frequently Tvro-stage 
processes. In ttie first slogo u largo number of applicants con t>o acrconed by means 
of inexpensive group tests. The most promising of thoso candidates can then be called 
for individutd testing and interview'. If the scores of both the first stage and the 
second stage tests are to bo added together to determine order of merit, it is desirablo 
that both scales be equated. A method has boon derived whereby the small group 
of individirals tested at the second stage can be given the standard soor<>-s which they 
would have received had all of tho first stage applicants boon administered the indivi¬ 
dual tests. The method involves the estimation of tlio mean and s.d. of the total 
group on the second stage tests, by means of the actual values on the restricted group, 
and the corrected intercorrelations between the two sots of tosts. 

28. Sampling Technique in the study of Tourism 

M. K. Ganouli and Pbem Nasain, Now Delhi 

Under Indian conditions unstratified systematic sample from tho liste of tourists 
coming to hotels run on western style offers the most oonvonieni and practicable pro- 
rodure in a tourist study. It has been found preferable to introduce stratification 
during the analysis rather than in the sample design stage. Absence of periodicity 
in tho lists of tourists which havo t o form the sampling frame makes a systematic 
sample sufficiently representative of tho tourist population. Tho investigation also 
provoB that a systematic sample of tbo present caso is as efficient and precise h.<) a 
random one and posaessi's all the roquisites for tho classical theory of random ubmu'va- 
iions to be followed. 

29. Story of Sampling Experiment 

A. B. Kabiat, Poona 

Wlieu the probability distribution of a sample statistic cannot be obtained exactyl 
usually some approximate distribution is suggested. Sometimes a sampling experi¬ 
ment is then undertaken in order to obtain empirical sampling distributions so that 
ti)o adequacy of the suggested approximate distribution can bo examined. In this 
paper an account is given of an extensivo sampling experiment which was undertaken 
in order to got empirical sampling distributions of the mean successive difference from 
a random normal sequenoo. The sampling distributions for various sample sizes are 
obtained from Wold’s random normal deviates with tho help of the Hollerith punch • 
card equipment. Comparisons arc given between the empirical sampling distributiCus 
so obtained and the approximate distributions suggested by the author in one of his 
previous papers. There is good agreement between the empirical distributions and 
the proposed approximate distributions.. 

30. Inter-relatiott between Fertility-patt^s obtaining in different 
sections of population in West Bengal 

A. C. Nao, Calcutta 

In the present note five fertility tables have been prepared for married women*— 
three for Bengal, one for Bombay and one for Madras. The tablea extend over mothers 



Section 2 : Staiiatwa ^ 

of two gonorations. The sources of data aro (a) Sample Surveys in villages and towns,. 
(b) Life Office Eecords and (c) Maternity Homo records. Sample size is of the order 
of 10,000 children each. Tables have been prepared on actuarial basis, using expoMd 
to Risk formula. Tho total fortflity figure hm varied from 6 to A second degree 
parabola has been fitted in each case over the ago-period 18-38 and the fitting has been 
good. As Nature is allowed to have undisturbed play in the field of reproduction in 
villages, the village curve has been considered as the “fundamental'’ curve of fertility. 
It has boon shown that the distribution of the interval between successive births is 
not influenced by the age at marriage of the mother. So, the peak of tho fertility curve 
is shifted to a higher age by late murria;^. Again the fall in fertility rates from modal 
value has boon steeper in towns and more so in better class tewn-dwellors, may be 
for family-planning. But modal fertility retes for all tho samples may be derived 
from the fundamental curve. Further, it has been shown that age-difference of 6-14 
years is optimum for reproduction purpose. 

31. Regression Models in estimating Jute fibre from single plant and 
Bulk 

S. N. Skn, Barrackpore 

The search of suitable regression models for prediction of fibre of juto crop from 
both single plant and bulk is curriod from ( ho study of various easily moasurablo auxi¬ 
liary charuciors. Tlius to ostimato fibi’o from the single plant at tho pro-harvest 
stage, tho regression inoiiol of tho type y --- no ari"*a; 3 “®ar 3 “* is found to bo the cloost fit, 
whore y expected yield of fibre, Xi ~ toeliiiical height of plant, Xs — basal diamoter 
anti *3 scoop weight of tho bnrk. For tho different varieties \mdor tho two specios, 
C. OUtoriuB and C. Capsiibiris, tho above mode' can bo used although the constant 
terms are diffornnt for different varieties. Tho exclusion of Xa from tho above model 
is foimd to affect tho efficiency of estimation. Various properties of the prediction 
oquations for differout variotios under different conditions are studied. 

For ostimating fibre uonionts from bulk or bundle of plants say, when those are 
kept fur stooping on tlio field at the post-harvest stage, tho auxiliary varieties viz., 
tho meau height of bundle, the girth near tho base and tho number of plants in the 
bundle nmy bo used. Tlie regression model is found to bo of the some typo as in tho 
cose of single plant ostimation. 

After tho tests of signifioonco for the regression frmetion and the goodness of fit, 
tho above regression model is fotmd to bo suitable in both the cases of ostimation at 
tho pro-harvost and post-harvest stages respectively. 
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Abstracts- 
I. Mechanics. 


I. Gravit^itioiial Field of <listanl rotating inaaHes 

K. V. Waoh, Poona 


]ii 1918, Thiring naU-uiatpri thp gravitationul field near the ooiifcro of a rotatiug 
aphericttl shell. The eaao cun be goiieralisod to that of a rotating mnaa. M'horo tho 
lield away from tho mass can bo dotorminod. Tliiring tis.stime<l 

r"'' r--. p v" V . . (i) 


But it can be hIiowii that, starling from u (lalileuu field we can build up the ensu to a 
iion.tiuliloan field by introducing some small term in tho metric tensor whoso Galiloaii 

\-uluo ia unity. I’hon by ii straight forward process, wo calculate given by ^ 

(po i-PooH’'* r' -jtttff'*'’ fii) 


By tlip introduutiuii ol'u rotating muss in t ho (jalii(»un field, which now sliglitly tleviatos 
from its original charattoristics is given bj' tho metric tonsor 


yii. it>2, !/3:i - - (I i o)(l.»-2,r2 sins ») 

and »44 =-‘(J -») 


(iii) 


Thu energy— m(uneutum tonsor is (hen calculated and it is shown that this satisfies 
the conditions of mechanics. It is incidentally shown that thoro is no necessity of 

iiitrodtioing E^’ in the expression for 2^*', os I'ecently done by Boss and Pirani. Tl>e 
desired results are obtained without making such assumptions. 


2. Gravity interpretation by optical analogy-—A suggeBtion 

Ahalbmdu Roit, Kharagpur 

Based on the fact that the intensity of illumination and the gravity field both 
fall off as inverse square of the diatanoe from a point source, two opticy^l methods ore 
euggested which can experimentally inii^ret observed gravity maps m geophysioal 
prospecting. In the first experiment, oorrecqxmding to tiie Indirect method of gravity 
interpretation, the mess distribution are to be simalated by photographic films that 
havo been previously darkened by exposure in the inverm ratio of the thickness of 
the mass distribution at every point. Illominated from below by an extended source 
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of light, thiB will prodnoe light intensity on higher pianos that will be proportiwiftl 
to the gravity effect of the given mass. In the second experiment^ corresponding 
to the Direct method of gravity interpretation, point soureea of light ate adjusted 
till the intMisity of illumination on a plane above becomes proportional at every point 
to the observed gravity field. The intensity on any lower plane will, in that oaae^ 
correspond to a mass distribution that could naiise the observeii gravity. 


II. Thermal Gondu^ion etc. 

3. Thermal Conti activity of Binary and Ternary Rare Gaa Miisturea 
B. N. Sbivastava and S. C. Saxena, Calcutta 

TJio thermal conductivity of the binary gas mixtures Ne-A, No-Kr and A-Kr 
has been measured at 38®C for various concentrations by using the ‘thick wire’ variant 
of the ‘hot wire’ method. These data aro likely to be of groat twe for gas analysis 
in the usual experiments on diffusion and thermal diffusion and have, therefore, been 
represented by semi-empirical equations giving the conductivity over the entire range 
of concentration. The experimental values of thermal conductivity have been com* 
pared with those calculated on the Lenmml-Joiies 12:0 model and the modified Buck¬ 
ingham Exp-Six model. A simple modification of the Liiidsay-Bromley fomula has 
been suggested and is found to reproduce the experimental data extremely well. 
The thermal conductivity of the ternary mixture N’o—A-Kr lias also been measured 
for different compositions of the mixture. 


4. Formulae for Thermal Conduetivily of Ternary Gaa Mixturea 

B. N. Srivastava and S. C. Baxbna, Calcutta 

The thermal conductivities of teinary mixtures of argon and krypton have been 
recently reported by the authors. In the present paper these values have been com¬ 
pared with those calculated from the two simple generalised expressions for the thermal 
uonductivity of a ternary mixture, one of which is obtained from an extension of the 
Enskog’s expressions for the binary thermal conductivity wliile the second from the 
Lindsay-Bromloy formula. It is found that the latter generalisation yields values 
whioh are in l>elter agreement with the experiment provided the two constants of the 
Lindsay-Bromley formula are experimentally determined. 

5. Thermal Cbnduotivity of Binary and Ternary Mixtures of Helium, 

/Vrgoii and Xenon 

B. C. Saxska, Calcutta 

The thermal oonduotivitieB of the bmaiy gas mixtures A-He, A-Xe and fie-Xe 
have been detennined for various concentrations by using the ‘hot wire’ method. The 
cxpenmmtal values of thermal conductivity are in good agreement with the values 
calculated On the Chapman-EudEog theory for the Leamakl-Jones 12-6 moddl. The 
experim^tal data over the entire range of concentration ibr each noxture. have boeii ) 
formulated by meoM of m ompirioai equation containing two constants. l^ieSe ex|^-.; 
sions w^ bb ^ qse:f^^^^ in ttw usual esiieFtments oii ajti4 
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thermal diffusion. A simple modification of the Lindsay-Bromley fonnola suggested 
by Srivastava and Saxena is found to roproduoo the experimental data extremely 
well. The thermal conductivities of the ternary mixtures of argon, helium and xenon 
have also been measured. The experimental values are found to be in goq^ agree* 
ment with those calculated on the basis of u simple formula suggested by Srivastava 
and Saxena. The latter is obtained on the extension of a formula.snggested by Lindsay 
and Bromley for binary mixtures to ternary mixtures. 


6. Intermolecular Potentials for unlike interaction on Exp—Six model 

K. P. Srivastava, Calcutta 

The potential parameters for the unlike pairs of molecules A-Ho, A-Xo and Ne-Xo 
have been determined from tho “oxp-six" model from the lemiJoraturo dependence of 
thoimal diffusion of these givs mixtures following the metliod developed earlier by 
Srivastava and Madon. Unlike tho graphical method of Srivastava and Srivastava 
a purely computational method has Ixwn employed liere for dotormining the para¬ 
meters 0,2 and ei 2 . First coupled values of at 2 and Cja woro determined by neglecting 
the temperature variation of the'^r* factor and using Kihara’s first approximation 
formula. Then the absolute value of the factor was calculated at a fixed tempera¬ 
ture for various values of ^nd that value of aj o selected which gave tho experi¬ 
mental value of the thermal diffusion factor ar- Precise value of e ,2 was detenninod 
by taking into aocoimt tho temperature variation of ‘g\ The values of the potential 
parameters a.t 2 > Siz end (ymjin thus obtained woro found to reproduco satisfactorily 
tho experimental data on thermal diffusion except for very low temperatures where ft’* 
is loss than 1.6 and tho “exp-six” law probably does not hold. 


7. Heat Flow into Soil at Waltair 


V. P. Sttbbahbianyam and S. Subba Bao, Waltair 

Soil temperatures at the Andhra University Meteorological Observatory were 
token every hour for all tho 24 hours on throe different days in February, April and 
August, 1966. The hourly heat flux, g, into tho soil a^ the soil-atmosphere interface 

was computed according to tho equation 


~kpc 



where i is the thermid diffiisivity and Pe is the heat capacity of the soil and 
is the depth variation of temperature in the soil. The results were found 
to be comparable with those reported by ElohreUimr end Lettan. 

Curves representing the diurnal variation of heat flux are presented. These 
curves show that a greater amount of heat is stored in Aprfl due to greater insolation 
while in Febmary emd August the stored heat energy is lew on account of r^uoed 
insolation; in February, the insolation is less due ^ lower elevations of the soh while 
in August the increased cloudiness reduces both the incoming and outgoing rodiatioii. 
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8. A Transistor as a Low Tomperature Measuring Device 

J. Mahakty, 8. Mahanty and Shintabo Uda, Now Delhi 

It is woU known that the resistance of a semi-conductor increases at low tempora- 
tures. Utilizing this property, one can measure low temperatures. However^ the 
semi-conductor is a two terminal device and no control elemont exists. On the oon- 
troty a transistor has throe terminals, i.e., the emitter, collector, and base in which 
one of them con be used os a controUing electrode between input current imd output, 
current. This makes the transistor a better device than the two terminal semi-con¬ 
ductor device for measuring low temperatures. It has increasod sensitivity and operat¬ 
ing range. 

Our experiments show, using several kinds of p-n-p-junction transistors made by 
different compeuiios, that in some cases the collector current is oxponentiaUy related 
to the Tooiprocal of absolute tomperature, and in others this rolation is not held. At 
any rate, the rolation between the current and reciprocal of temperature is non-linear. 
By employing some suitable electronic cinsuit of non-lincar characteristics, it could be 
possiblo to get an output linearly rolatod tn reciprocal of temperature. 

The paper illustrates one such method for getting a fairly good linearity for the 
rango of 70'’K-200"K. 

9. A Study of Heat—Losses by Forced Convection 

H. N. Patil, Bombay and D. V. Goqats, Baroda 

In this pa{)er, the efToot of air-streams at low velocities ranging from 47 cm/seo. 
to 277 cm/seo. on the rate of conveistive heat transfer from spherical vessels of dijBerent 
sizes is studied and the experimental results are compared with those of other workers 
in tho field. It is shown tlmt for vessels of a spherical shape, the rate of heat dissipa¬ 
tion is proportional to where V is the velocity of the air-stream. 

Ill. Optics, Radiation, Spectra. 

10. Theoretical and experimental study of intensity features in —-r 

band system of VO 

P. V. CHANDBATBiiYA, Bombay and N. R. Tawdb, Dharwtur 

Accurate theoretical and experimental data on transition probabilities has been 
obtained on the A X system of VO molecule by the use of Hutchisson’s treatment. 
Comparison between the two sets of values shows that there is very little agreement 
between the two. The large diqsaritios are ascribed to (a) ossrmmetry, (b) mechanical 
anharmonicity and also probably to (o) eleoirical anbormonioity, not considraed in 
the treatmmit. There is experimental ovidenco for subsidiary parabola in the dis¬ 
tribution, but the same is not oonflimablo by theory. 

11. Hulbert and Husobfelder Expression in the Isotopic Molecules of 
Hydrogen 

M. R. Kaoti and N. R. Tawdb, Dhwrwar 

Following the claim made by Halbert mid Hirsobfelder that Uie mo<yfied poten^tili. ^ 
energy ea^resrion proppsed by them shophi stand better test, witti emgiloyinont of jiad^:;: 
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accurate experimental tliita, work has Iwen carried out for and its isotopic molecules 
with more refined constants tliat are now available. The results do not show any 
improvement over the position then outlined, 

12. Traiiflition Prt)bftbilitie.s in AlO : ExUrnaion to anhai'tnnnh* coiulition^ 
V. M. Korwab and N. li. Tawdk, Dharwar 

The earlier theoretical study by Ciumdratreya under haiTiionin conditions for 
the bonds of X-’i; system of AlO has been extended to anlmrmonio oscillations 

by the use of Bates* treatment. The reatilts ar« studied in relation to the available 
values of Chandratreya and similar derivations from move recent mathematical techni¬ 
que of Mannebaok, imdor assumptions of harmonic chai-actcr. 


13, Some Theoretical Aspects of *rrp,n.sitio!) Probabilities in .BeO 

Baiul.s 

N. Sbbbduara Mrirniv and N. B-. Tawdk. Dharwar 

The BeO molecule, among the series of aetral molecules, has been chosen touvaluate 
theoretical transition probabilities wit h a view to prodic-f the* course of intensity dis¬ 
tribution prevailing in stellar bauds. .As a firat step in tiiis study two theoretical 
treatments involving harmonic oscillation have been coraparetl T)y taking help of bands 
B-^X system of BeU. One of these tmvtmonts is duo to Hutchisson and the other 
to Manneback. Tlic prot^-iluros in ibis latter treatment have l)oen found to lie easier 
and quicker than Huteliisson’s. J'tiii the tAvo lend t-o the same i-caults. As n second 
step, the other two methods, of Pillow and of Hates, which take account of anhar- 
monicity correction in their own independent way hove been examined. The deriva¬ 
tions from these two differ te a certain extent among themselves. The points of agree¬ 
ment between experimental derivation and harmonic osoiilator function on the one 
hand, and between experiment an<{ snharmnnic oscillator function on the other hand, 
have been oritioolly discussed. 

14. r-Gentroids of some Diatomic iVfolecalos 

B. S. Path, and N. R. Tawd®, Dharwar 

The r-centroid an aAwage internuclear distanoe for the transition 

has been evaluated by using a graphical method for some bands of AlO (4*21 - Ar*S). 
OrO (4«ir—Xojr) and OH fA*Aand shown to satisfy the relation of Nieholls. 

16. Note on Elliott Derivation of Transition Probabilities in /f-system 
of BO 

A. P. Walvbkab and N. R. Tawdb, Dharwar 

While attempting to subject the earlier results Of BlHott on the tromation proba¬ 
bility in fi-syatem of BO to modern treatments some disporitieB were nptieif^ in his 
results and ours repeated now by fresh oaloulationst These have been attributed to ‘ 
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the orfoiieoue ttethuil of interprotiug Uw value of tronsitiou probability. The geneeur 
of the interpretation ie discuHoed and oe a reeult of the one sought tobe. givwii the 
theoretical prediotions come to be in better agreement with ex}wnmentol ^ta.. 

J(). Observation on Band Spectrum of 

J. 1). Kanaoe, Indka Dev and R. K. Shhjvastava, Sagar 

While studying the absorption speutrum of llgS, it was foiuid tliat the free snlphur, 
asHoriated with Hg8, always showed that (v'ji,) and (r',]) progressions of the \rall known 

baud system JT* in tho Tiltraviolet. This disappears when the free sulphur 

is removed from HgH by suitable ti-eatment. On measurement of these bands it was 
found that some now bonds woi-o obtained whieh are not innluded in standard tables 
giving tho vibrational structure of the bands of these projp-cssions. The table de 
constontes at donnees numberiques voliono 4 (edited by B. Rosen and published by 
UNESCO) I’ocord hands up to (27,0) of the (r'lo) progression. We, have noted bonds 
lip to (30,0) in this progression and also some bands in the progression (e'll) which 
me olso not i-ocorded there. Those aie reported in this note. 

17. iSocoiulary Ititcrfercnce nf Diffraclitjo iSpocira (jloiiprated by Optical 
ajiil Acoustical Gratings 

(JttPAhA MKNo^ Smuekantatii, Tiivandnuu 

, WJioji a plane waw fronl. of monovliromatie light of wavelength X emerging from 
a narrow slit, is incident nonnaliy on a plane transmission grating--grating element-A— 
ti system of interforenco bands spai^d A a pari, may lie ohservocl by an eye*pieoe, the 
visibility and deiinitioii of these bunds ovciirriiig wiiU e\ oiy rot root of the eye-piece 
throngli a distauco Z - A'/x. In the cii.se of an Hi^unstical grating, produced by 
high frequency stationary soiuni waves of wavelength A traversing a liquid, the value 
of Zis a^/3x with bands spaced A/> apart. It luis been also observed that visibility 
of tlie bands occurivd at intermediate distances ^ Z, § Z, and ^ Z from the first 
nearest position whore they appear, the bond wddth becoming A/4, A/fi und A/S 
respectively in these cases. A simple thooreticiil explanation is presented to account for 
these experimental results obtained by various investigators including the present 
writer. 


18. On the Tenijierature Dependence of Energy Transfer in Diphenyl* 
authritcene System 

M. L. Bhaumik and H. N. Bose, Kharagpur 

Energy transfer in organic phosphors lias been a field of interesting Bpadnlatum 
for a long time; (Afferent mechanisms for eueigy transfer in solid phoqphon have been 
suggested by various authors and it has not yet been possible in maiqr bases, to eatabli|di. 
uniquely any fMrtlmidar mechaniiim firom experimental, obsert'atioas, ICeaeorementa 
cm the hnnperattire depend^ce of energy transfer in organic phosphbn have i 
undertakoa in bur jiaboratoiiy and .some preliminary results of irndbi measUXeB^ 
Dipheoylranthsmi^ system by j. 8hNma and 
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la the preeont paper resulte of more precise measurement from liquid temperature 
to room temperature (30°C) liave been reported. It has been found that energy teansfer 
process, in this rq^tem at least, is more dependent on temperature at low ooncontra* 
tions of anthracene at higher concentrations the process seems to be praoti* 

cally independent of temperature. The maximum distance between anthracene and 
diphenyl molecules is loss than 25 ± 5 A.U. (roughly), in the latter ease; while in otlier 
oases wlien the energy transfer becomes dependent on temperature the mn.-itimnni dist¬ 
ance between the guest and host molecules is greater than 25 :J:; 5 A.U. (roughly). In 
the light of “Kesonanco transfer” theory, the results have been interpreted to imply 
tliat direct transfer takes place over distances less than 25i|:5A.U. while for greater 
distances transfer process takes place in stt^s through the host molecules; thus, even 
if energy transfer takes place by resonance process, efficiency of energy transfer may 
still be temperature dopondent. 

19. Therraoluminescence and trapping mechanisms in LiF and para- 
Xylene 


U. N. Bosb and A. L. Laskak, Kharagpur 

In continuation of the earlier work of the present authors, the probability of escape 

(i.e. decay constant p=Se~ ' ) of oloctrons from a trap of depth ‘E’ has been deter¬ 

mined for different temperatm-es from the thormoltuninesconco curve of LiF and 
p-Xylone; it has been found that in the oaso of LiF tho variation of ‘p’ with 
temperature does not follow a simple exponential Law; this is similar to tho results 
reported earlier (Symposium of National Academy of Science, Lucknow, 1955) in the 
oaso of sodium chloride. In case of p-Xyleno, however, temperature variation of ‘p’ 
seems to bo nearly exponential within tho oxiierimontul error. The results thus con¬ 
firm the conclusion that the trapping mechanisms and trapping states being intimately 
connected with tho colour centres in alkalihalides, tho trap depth ‘E’ may doi)end on 
temperature; in case of organic phosphors, however, phosphorescence being duo to 
metastable states, 'E' as well as 'S' can be expected to be temperature indoxxmdent. 

20. Optical and Electrical Methods of Measuring Thickness of thin 
Metallic films 

Y. G. Naik and E. M. Balsaba, Cuttack 

Measurements of thicknesses of chemically deposited thin filTna of silver are made 
from (i) the study of tho absorption of light «id (ii) from the electrical conductivity 
of these films. It is shown that the thioknessos determined ore of the same orders if Uie 
electron diffusion coefficient is and not O. A method has been indicated to determine 
the value of this co-effiemnt. 

* 

21. The absorption spectra of NaCl—TlCl solution ^ 

H. N. Bosb and S. C. Sbn, Kharagpur 

' The absorption spectra of aqueous solutions of KCl containing small amount 
of TlCl consist of a band with a maximum at 240i^ while in the oam of single ory^iai 
of XOh iKmtainiog traces of Tl'^ as impurity, the absorption sptetro show tefb birnds 
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with iUftxUTUt at sM7fitM and 195fMi; tha abaorptiou and luminesosnoa apaotra in tUa; 
latter oaae have been ebown by Williams to be due to the energy leiwls of XI nodi^ : 
^ KCl Lattice. When t h al li u m ooncMitration ie largo, longwaveleoj^ enduidn. 
is obtained in luxnineaoenoe and the ehortwavolength omission is suppreaeed> Beverht 
authors have concluded from those results that complex foitnation takes place in 
KCl—Tld eystem in aqueous solution as well as in the solid state. In the present 
investigation molar absorptivities of Th, Tld, and TlClg' have been determined for 
dififorent wavelength, from the moasuremonts of absorption curves of aqueous solutions 
of XaCl—Tld. The absorption curve for any concentration of the solution can tlien 
bo theoretically oaloulatod; theoretical curve so obtained agrees quite well with the 
experimental ourve. The results of the present investigation havo been found to be in 
general agreement with the idea of complex formation in aqueoiis solutions of Nad- 
Tld. 


22. Hindered Botation in Methyl AicohoJ 

B. V. QoKUALfi and A. Mozumdab, Kburagpur 

rile theory of iiiternai rotation in methyl alcohol hue been <iisoussed by Dennison 
<St Koehler {Phya, Bev,, 57, lOOfi, 1940) and recently by Denison * Burkband (Phya, 
fl6t;.,84, 408, 19S1) for the purpose of interpreting its microwave absorpition spectrum- 
In this paper, wo develop a simpler theory along tho linos indicated by one of us 
(B.V.G.) at tho 1053 session of tho Indian Soientw Congress held at Hyderabad. Denni¬ 
son at al have {Histulated a sinusoidal hindering potential barrier. Tins loads to great 
complexity of oaloulatiou. In order to better visualise the general nature of tho 
phgnomenon, we liave useil a potential barrier of the nature of s Dirao-S-fanction. 

This leads to tlie simple eigenvaluoequation :-. ---j-Cos* » Coax whortf 

li 4* 

9 is proportional to the area under the potential barrier and x is proportional to the 
square root of energy, \ being a struotiue dependent parameter. The choice of tids 
barrier also simpUfies the perturbation calculation very considerably. It has been 
found that a oboico ot 9 16.25 gives a microwave transition in the right range (of 

arenmd 26 KMO/S) from the state ST == 1. n 2, to K = 2, « =» 0. 


23. Additional Bands in t he Absoi-ptiou Spectrum of Formaldehyde 
I. Aobyuta Rao and V. Bamakbi8H1«a Bao, Waltair 


With a 160 om. path length at the saturated vapour pressures corresponding to 
H0-200^C, Formaldidiyde was found to give seven new bauds in the positions (27624, 
27678), (27427, 27389), 26695, (26392, 26343)*, 26063*, (25769, 25700)*, (26220, 26160)* 
omri. The bracketed bands are measured as doublets while those with usterisIcB are 


oommon to the emisdon spectrum. Tho band at 26696 om~t shifted from the A bond 
(2M14 cm**!) by 1719 omr* represents tire (0,1) band of C ^ O vibration. The a-band. 
(26990 om'*t) ahiAed by 1324 am~t from tiie A band and ocourting as an overtone and 
aombitaathm witii 1719 oould be tdEen. as another (0,1) band. These observations 
the choice of the A band ooourring both in fluorescence ond absorption as the v 
(0^0) for this iifyitMtt. Three Upper state flmdamentals 117? (B), 840 0O . and 2654i ;. 

ojiplmm tbo the violet of A. The flxet two . eorxespond to 1719 

1^: raqtooti^ tw aCNS stretohing fiequenoy. These flwt^ee bji^^ 


■ o 
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the even overtones of Pt observed in the fluoresoenoe spectrum impart the cfam'aotof' 
istios of an allowed transition to this system of Formaldeliyde. 

1. A. D. Walsh, J. Ghem, Soc, 2308, 1053, and other references cited tlteie. 

24. AbHorptiou and Fluoroacence Spectra of Uranyl Salt Solutions 
D. D. Pawt and I). P, KuANOiiLWAii, Naini Tal 

The iiuoFescencse and absorption sptiutru of uj'anyl acotute, nitrate and sulphate 
have been studied in solutions of various dilutions. The absorption spectra os socuuied 
with a speotrophotomoter show the usual structure in both nitnite and sulphate, while 
in scctato the bands are more diffuse, those belonging to the ultraviolet ll)eluw about 
(38O0A) being absent. 'I'ho iluoresceiiee of .solutions, os measured by a photomultiplier, 
sliows resolved stmeture (similar to that observed in tlie solid state) in the case of 
sulphate, while in the caso of acetate only a contininim is observed. The nitrate solution 
shows an intermediate structuiv. Tlie luiture of tho spectra has lieen explained 
on tho basis of hydrolysis in the solutions. Other data, e.y., pH, flnoresoeiu-e intensity, 
absorption coefficient, etc., have been obtained and correlated with tho behaviour 
of the specti'u. Tho solutions of acetate and nitrate also show an aging offoci in fluores¬ 
cence in OH much as Ihny develop a. rosolvefi stnictui'c on standing. 

2A. Kamaji Siiecira of Amino Atuds 

Iv. Vestkatjoswarlo ami P. T. Sambandam, Annamalainagar 

A systematic study of tho Homan spectra of aminoaokts both in the solid and in 
tlie solution states has been taken u{). The Hilger. Bamon Spectrograph with the 
attached Roman Source has been used in this investigation. The frequencies obtained 
in three substances in the solid state ropoi'ted here— 

Norleueine 56, 104; 608, 541, 668, 699, 771, 800, 862, 894, 916, 1060, 1388, 1436, 

1632, 1694, 1672, 1961, 3002, 3039. 3072 om-^. 

aiutamio Acid :-503, ■'>59, 666, 701, 770, 800, 833, 861, 894, 906, 964, 1064, 1200, 
1237, 1304, 1387, 1413, 1465, 1632, 1608, 1636, 1833 em'-t. 

.Methionine : - 426, 606, 688, 669, 701, 714, 774, 80.3, 850, 864, 896, 900, 974, 1190, 

1207, 1467, 1616, J621 cm-i. 

26. Force Ckwwtants of AsH,, AsDg, and SbDg 

K. VKNKATB.SWABI.U Hiid S. SuNOAKAM, Annamalainagar ^ ' 

The Wilson’s F-G matrix method has l>een applied to the pyramidal molMuIes 
.:Vs Hs, As Dg, Sb Hg and Sb Dg emd the force constuits ip them have been evalua^ 
from tlieh' vibration frequonoies. The force constwts (in lO-'^ dyne om'i) in the vaoie^ 
coses are: ...... 


<\8Ke : 

fa » 0.2846, 

fa - 

-o.oioo,: 

f„„:m^ . 0.0062 

AsDg : /rf * 2.8887. 

/„ « 0.2888, 

/<W “ 

-0.0148, 


SbHs : /rf=x.2.3738, 

fa “ 0.1988, 

fa « 

-0.0197,;: 


SbD* ; /rf =;= 2.3093, 

fa « 0;8080. 

/«w 

- 0:0073, 
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27. The Zeeman Effect in the OD Bands " ^ 

Nand Lai. SiHGH, Banaras 

A High frequeaoy’ disohargo throiigh DfO vapour subjected to constant magnetic: 
fields has been, studied with a 36 ft. Orating fipeotrograph (Paschen Mountixig). The 
rotational structure of the ultraviolet btuids of OD show different but interesting splitt r. 
ing under the fields. The linos have been considered into three groups: 

(a) Lines near the origin fbr which the fine structure is resolved, 

(b) Intermediate lines for which complete fiold>pattoma ate observable, 

iind (c) Lines with higher J values for which the iatonse parts of patterns are observed. 

These patterns are described and splittings measured. The lesults obtained are 
compared with the existing theory 

1. Hill 15. L. PAysw. Xe»,, 84. 1607, 1»29. 

28. Botatvional Analysis of /J and y Bands of PO Molecule 

Nand Lal Smau, Banaras 

The fi bonds of PO moieonle have been photographed on 36 ft. grating spectrograph 
at the National Besoarch Coonoil, Ottawa (Canada). The resolved structure reveals 
clearly the presence of six branches : three going to the shorter wavelengths and three 
to the longer wavelength side from the origin. Analysis shows tliat tho transition 
involved is (22-*27r) and not (2a-—>2jr), os proposed by Herzberg Ai Herrboig*. 

The final level 2ir is also involved in the y system of the molecule. There is, 
iiowever, some discrepancy in the rotational constants os compared to those obtained 
by Sen Gupta from tho analysis of y bands*.' Rotational analysis for both the system 
will be presented. 

b'urthor work to rosoh'e tlie discrepancies is in progress. 

1. Sen Gupta, A. K. Proe. Phya. Society Lotidon, 87. 247, 1935. 

2. Herzberg & Herzberg. Z. Phytik, 86, 348, 1933. 


IV. Meteorology. 

29. An unusual cose of widespread thunderstorm activity in peninsular 
India on June 1956. 

Y. P. Bao and P. S. Habihaban 

Widespread thondinahowers ooouned in the Periinaular India, with heavy rain 
at a fow plaoes, during the twontyfour hours ending 0300 GMT of the 14th June, 1966. 
The sync^tio dtuatkm on the previous morning was marked by omupioaous northmly 
flow tqpio she IdlOmeiareB. This flow apparently resulted ftom 'ia<phaee superposition': 
of an upper level trough over the oentral and south Bay of Bengal jUid another i 
Uttar Pradesh. It .is auggested that the mid'tropoqiherio dive^cenoe aaiocUted 
sneh pcNihe^ flow wa* mainly reiiimisible fat the egteas^ thunde^owors, ; '/• ^ 5;i 
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^{0. SimttltaneouH recording of atmospherics on four cUIFerent wayebands 
in the longware region 

M. W. Ohi^nkab and V. N. Athavalb, Poona 

With a view to study the variations in the inmisity and the number of atmoR- 
[iherics received per second in the longwave region four narrow band t.r.f.reoeiverH 
were designed and constructed. Those four bands ore 8S kc/s, 126 ko/8» 176 ko/s and 
466 ko/s respectively. The output of the receivers wore given to the X plates of four 
identical cathode ray tubes. A moving plate camera with a f/2.6 lens recorded simul* 
taneously the deflections, of all the C.It.0.apois. Records of one minute duration were 
taken at tw’O or three fixed hours during the night. In all over sixty plates were obtained 
■ during the period March 1966 to Juno,1966. The plates wore measured to give inten- 
■sities and number of atmospherics per second on the four bonds. The results were 
analyaed st-atistically and summarised in htbles ond are presented in the form of monthly 
and hourly graphs showing variations of those quantities with frequency and the aeoson. 
In general the number and intensity is fotuid to decrease with increasing carrier fre> 
qnenoy. The work is being oontinued, 

31. The Night. Air Glow 

M. W. Chiplonkah and P. V. Kitlkarki, Poona 

A photomultiplier typo of photometer suitable for intensity measurement of the 
night air glow was designed and built. Tlie photomultiplier tube type 931 A, B.C.A. 
kept at the focus of a large convex lens was fitted on an alt-azimuth mount. The photo¬ 
multiplier output wtvs given to the Y plates of a DuMont 304A cathode Ray Oscillo¬ 
graph which has a four stage d.c.amplifler.' Using the monochromatio interforetlce 
filters passing wavelengths 5577A and 4368A alternately on the photomultiplier the whole 
sky was scanned, systematically several times during u night. The instrument was 
<3alibrated against a standard Kodak acetylene lamp and all readings were converted 
and expressed in imits of mega quanta/cm>. see. Two methods were employed to study 
the intensity variations in the night air glotv:- (1). In the first method for complete 
scanning of the sky a zenithal projection map was prepared and isophot lines drawn 
to bring out the brighter and lighter portions of the sky. Such o picture repiesents 
approximately an instanteneous condition of the sky. (2) In the second method time 
variations of the intensity in the 7° wide north-south belt of the sky were shown at sue- 
oeasive intervals during a whole night. Isophot lines drawn on such a diagram serve 
to bring out the time variations in the meridian section of the atmosphere. 

The results obtained daring 10 clear nights of January, February and March 1966 
show that the maximum and minimum values of intensity of A 6677A after correction 
for the background were 160 and 600 mega quanta/cma. sec. wtdoh are praotioidly 
identical with those obtained by Roach and Pettit in the U. 8. A, 

V. X-rays, Cathode Rays, Structure of Solids. 

32. An X-ray Diffraotion Study of the lUGneral *Boyite’ ' 

B. S. Ba8Ax and S. N. Mxtba, Dhanbad 

An x-ray dififtaotion study of ‘Royite’ firom diflhreot oQgbs has iMsm harried Ottt. 
This mineral, which was discovered in the.eamem portion of the Jhaiii Oooiflald 
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PrafiMwr N. 1<. Shanna w bro«niiih*blaok or black fo eobur and diflbiod in\iiiuis^ji^.- 
' ito propertiea from quarts and an saoh was given the name *Boyite';nfrer tha.iMine o^. 
Dr. B. K. Rbjr„ one of the ooUabcoaton of fte said Btiidy. 

A powder photograph of the aampb in a 19 em. Bradley camera with oopper radi> 
ation shows that all the lines therein cmi be explained on tlie assunqrtion that .'Zhiyito’ 
is pore c-qiiarts. ^Vnalyais of the eample by tho method of ‘intomal standard’ of Clark, 
and Boynolds shows that Koyite does not contain appreciable quantities of ihqmritma* / 
From a spectrugraphio analysis the jtrevious workors found 1.80 and 2.04 percents 
of alumina mid magnesia respectively in Jloyito. But in tho porsent x-ray photognqih . 
of. the sample there wore no traces of lines duo to them. Moreover a photograph of 
a mixture of alumina ond magnesia in above percentages in pure qnarla showed diet* 
inot, though faint, traces of linos duo to ttieee impurities. This iudioated tho ahsencf» 
of alumina and magnesia in ‘Boyite’ at least in percentages indicatod above. 

The mineral consists of fairly good single crystal and not polycrystallinc aggre¬ 
gates aa demonstrated by a Laue Photograph. And the colour of it is duo to tho pre¬ 
sence of thin flakes of Biotite distributed in the interaticos of the main orystallpe matrix. 


3:^. Partiolo size and line profile of a tiiolinic parallelopiped 

G. B. Mitba, Kharagpur 

Bxproaaions for the particle size and line profile of a |>owdor aggregate of trioimic 
porallelopipeds have been derived in terms of X-ray diffraction observables. Taking 
the axes of tho triclinic crystal ns the axes of reference, the volume common to the tri- 
clinic parallelopiped and its ghost shifted through a distance t has been ealoolsted and 
then integrated with respect to 'f between tho limits where the oommon volume vAnishes, 
This divided by the volume of the parallelopiped gives us the apparent thickness which 
is experimentally obaori'ahlo in terms of Scherror formula. Thus and expression is 
obtained connecting the particle geometry and the apparent thickness from wliioh the 
particle stzo parameters can be easily dnterminod. Substituting the cubic conditions^ 
in this expression Stokes and Wilson’s formula ia readily derived. Simflarly, substi¬ 
tuting the conditions for an orthorhombic coll in the expression, Lsue’s formula 
for particle size is obtained. Adopting the method due to Wilson, on expression has 
also been derived for the line profile of the hkl reflectian in tonns of the partiolo 
atee parameters. 


34. Emm in the measurement of iattioc constants by high temperattire 
X-ray po-mler photography 

S. K. MmtA, Kharagpur 

Although various soorcea of errors in the evaluation of lattice spaoings by tho X.-ny 
powder diffraotioa method have been Investigated by different authors, two sooroes 
Wve hot yet been diMossed. These are the departure from vertioaUty of the. sample 
sfeiok and the absorption displaoement of the eg of Uio line blaokmiiig due to sanqdee 
of dUp^'.oiroae ieotion, Kx|»earioaa have been derived for oorreeting for these two , 
eoureee^ of emr.. {t b seen that the vertieality error leads to line broadening aa w^Bt 
08 dw sa s piwidng hf li^ one side of the ( 000 ) diffeaetion line white on the other 

vthe haM eon^iis^^ 
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3/). Determination of the Thermal Sxpanaion of Ou-Al alloys by the 
X*ray Diffraction Method 

G. B. Mitra and S. K. Mitra, Kharagpur . 

The Roefficienf. of thermal expansion of polycrystolline 4% Cu-90% A1 alloy fifom 
room temperatniY^ to iSO’C has been determined by the X-ray <iiffcaetion xaothod. 
The oooiAcient of thermal expansion between room temperature and 250°C has limn 
found to be 18 X 10**^ [ler ‘’C whioli is nearly the .same as the published value for duraln* 
minium determined dilatometrieally. After 2i'i0'^ it increases considerably and 
attains the value 44.2 X lO-c between 250*0 and 3.'»0®O and then falls down to 30.8 X 10~« 
between 3.50*0 to 450°C. The abrupt increase in the coefficient of thermal expansion 
after 250*0 has been explained on the basis of the owler-disorrler ehaiyte at that tem- 
porature. 

3d. Anisotropy in absorption of aromatit* single crystals 

S. 0 . Gahouly, N. K. Ohaudhuby and BreHNu Charan Mukhbr.tek, 

Calcutta 

In some previous commimicutions^ it has been shown that in these ciystals the 
intensities of polarized ffuoreseence in different perpendicular directions are dilliBrent. 
From the measurement of intensity of polarised light emitted by the moleoule.s of the 
crystals, under ultra-violet excitations, it was possible to determine the moleenlar 
orientations of these crystals. atudy was also helpful ta determine the lowest- 

electronic states of the molecules^. 

Theao crystals show anisotropyS in absorption also. A very thin crystalline IK-m 
of anthracene was tnk(‘n for investigations and light was allowed to be incident on 
the c face ivith 6 axis vertical. The ratio of absorption at 3603 A along h to that along 
a was measured and the result was found tn bo 1.51. It may lie mentioned that the 
Rorresfionding photocurront ratio is in perfect agreement with this. Furtlier it may 
be added that the corresponding intensity ratio of the fluorescence hand woe found 
to lie 3.3 in this laboratory. 

Fill? details with implications of these results will lie disoiissed soon, 

HSFnKRXCKS 

1. K. S. Krishnan and V. K. Seshnn. Ind. Aca. Sei., 8A, 487 (1988); Acta Phy». 
PdUmica 6, 289 (1936). 

S. C. Qonguly and N. K. Chaudhury. J. Che,m. Ph^c., Vol. 19> 617, 1961; Vol. Si, 
554, 1963; ZeUa Fur. Phy^. Bd.l36 (1963); Phytiecd Hevimo, Vo). 95, 1148, 1064. 

2. Donald 8. Me olnro. •/. Ohem. Phya., July (1964). 

3. K. S. E[ridinan and P. K. Seshan. Oumnt Seienee, 8, 26, (1984); Z. KriH (A) 88, 

688. (1934). 

4. D. .T: Carswell—Private Communication to 8. C. Ganguly. 

37. X-ray Investigation of Hydrocarbons . 

N. N. Gfpta, Calcutta 

X-ray study of s^nno solid hydrocarbons has. been made. It has beCa foondrthat 
the axes of hydrocarbon moleaulai} Me. at r^ht a»glw 
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lt;iia 0 -iKl 8 o beon possible to iavestigate that, tlie carbon atoins fotui a cogi^br 
«ig-mg’ eh«in'm^iang an angle of .U3°4i0'6*. 


38. Oryatal structure of Cop{)cr Manganite — CiiMn 204 

A. P. B. SiNHA, N. R. Sajjjana and A. B. Biswas, Poona 

Copper manganito has been prepared by the reaction CaO-|-Mn« 03 n CuSInjO^. 
The crystal structure has been detonuined from the X>ray powder diffraction data. . 

The unit cell is, cubic with o 8.S31;.0i A; ^ — 8; Dcoftf. (X-ray) — HAS g/om>, 
and Dobs. 5.23 g/cm^; space group :~Fd3m and the co-ordinatos of the atoms: 

8 Cu ions at (a): (HK), ii i J f.o.c.; 16 Mn ions at (d): 5/8 6/8 .5/8; 5/8 7/8 7/8; 7/8 
■!>/8 -7/8; 7/8 7/8 5/8 f.c.c.; and 32 0* at (e) : u u u ; u U u ; it u U; u ii «; \—u\—u 
m; ,i—,1 ! »4 —J I m.', and f.c.c. The host fit. Iwtweou 
the observed and calculated iiilonsitiee is ubtoined a'hori u ■■= 0.383. 

Botli Mn"^(di) ions and cuprit; ions (d") form strong .'iquare <}ovalent bomb (dsp", 
Gii>Mn), suggesting that the Oiiz*- ion should be in the octaliedrat site and the copper 
monganite latti«!e tetragonal. lto>vt*\-er, tlie Cu ions are fotuid to occupy the tetrahedral 
sites ami the. crystal lattice is eiibic. Tlic rc-sulle have been oxplamod on the basis 
of an electron transfer process . . 4.1'. 

..: Ciri. O '.Mu'.*.- - -.Cu’ . 0 ". Jlln": 

Wbci'ct VJii' ions (d><^) arc stabilfscU in the tetrelicdral sites through Iiybridiscd sp^ bond 
drbitais. Mn^’ ions (d3) 'f0'rbi six hybridised d'-sp" bonds at. thb octaliodral sites and 
bSneo do not contribute to'aiiy distortion sunw they are tdl equivalent. The square 
ixind forming Mn»' ions occupies uiily 25 per ceiit of tlio uviulable octaliodral sitc», 
but no distortion of the lattice waTbbservablc. This suggestis that for an observable 
tetragonal distortion to occur in the bidk lattice, mure than 25 per cunt of the octahe¬ 
dral sites must have square, bond-forming cations. 

39. Orysl^t structure i»f Nickel Manganitc—NiMiigOj 
.. .. A.. P, B. Sisr/^, X. K. Sanjana aiui.A, 

The crystal sibuetaro of nickel manganito K 1 C>.Mn 303 fdnned by the solid-state 
ro^tion. has beep detenomed front;^ X-ray..powder idata.. The. unit cell is. cubic with 

ja ^ 8.37d:-01A, = 8, Dobg. .5,33 g/oma. (X-ray) 5'. 27. g/om*. ; space 

.group » OaI—-F dto wiidi. the following atomio arrangements : 8 Ulii ions at position 
(a) ..Q 0 0,-.4. 4.4-f f)0..o.j .8 Mn and 8,Ni iona distributed statistically over, the lfi(d) : 

5/8 719 Mi 7/8 5/8 7/8; 7/8 7.18 6/8+f.o.o. and 32 O ” at positions » : 
« « u; a. u A; 0 S/ S 0» i—4--«l+»4+«/ ;H-« 4-'i* 4 l-w - 4+» 
l+nl-TT-tt-hfuj.i^ ■ The beat fit with the X-ray intensities is given-by « » 0.382^1;. 
0.008. 

From the eleotepnio. oonfigura^n of the cations and tlieir .d, a ^d .p hybrkl. boud- 
foiming is dsdi&ii^'thai eight of tfie sixteen (d4)8harb the octahedtal.; 

intenboes Of. this <^jo oloss-p^ed.o^gm ions witii the iond-; (<^)/ 

has a strot^ ^Muisiwy ' ^ ^n<b by hybradixation of dsp/i ..en^ty orbidi^l 

P| stsbflisBA.iii. oatahedsat IpIskltioi^R 
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lisdral sitott uru oooupied by the lemataing eight through the formation 
ionic and covalent bond types. The distortion from a cubic to totmgmial lattice whidi 
nomtally occurs when a spinal lattice contains square, oo% alont Ijond>forming Ifha* in 
the ootaliodral interstices, is not observed in this case, due to tho fisot th&t only one 
(fuarter of the available uclaheriral interstices are oc^oupicd by the ions. 


-to. Thu (VyHtal Strtujturu of (Jobalt Manganit«—CoMiij !04 

A. P. B. SiKiiA, A. B. Biswas and N. R. HAS.rASA, Poona 

Oubalt maiiganito OoO.MnaOji was prepared by solid-stato reaotiou. The crystal 
structure was determined from X-ray powder data, '^flie unit coll is tetragonal with 

<t ~ 0 . 7 U A, c ~ i).04 A and eja 1.385; Z^4, and the spains group 

with the atomic fo-ordinatt»i: (U 0 0 , ^ A ^)-rC'o atoms at - 1 ( 0 ): 0 0 0, 0 t 9: Mn 
4 itoms at 8 (d); 0 1/4 5/8, 0 3/4 5/8, 1/4 0 3/8 and 3/4 0 3/8j Oxygen atoms at 16(h): 
•t X Z, 0 x z, 0 i-f* 4~-» 6 tf—i— X o z. Si o z, r i l-r-'’'. end V ^ ;> s, whoni .r 
and z are approximately 0.24 and 0.380 rosiwetivoly. 

Thu scattering powers of Co and Mn arc so similuv tJiat the xedection intensities 
do not indicate w'hother the metal ions oro distributed in a 'normal’ or 'inverse’ way. 
However, from their electronic condguratious and d, n and p bond-forming powers it 
has been deduced that tho arrangement is of tho 'normaf spinel typo, i.e., the Co** iona 
occupy tho tetrahedral sites and the Mn^* (d*) ions form square bonds by bybridizatioii 
of empty ds]i- orbitals and are thus stabilized in tho octahedral int«rsticos. Four of 
the six octahedrally dhocted bonds lue covalent, uoplanar and the remaining two arc 
ionic and linear. The iiovalent bonds aie shorter than the linear ones, which accounts 
for tho distortion from iriibic to tetragonal symmetty. 

41. X-niy Invvstigation of Nickel'Tellurium System 

R. P. Aoarwala,’^ Bombay aud A. P. B. Sinha,** Poona 

X«ray powder patterns wore obtained from the cold products formed after reacting 
mixtures of nickel and tellurium in the ratio of 50 to 90 atomic percentages of nickel 
at 580'C. Within this rongo of composition two detinite compounds, NiTo and NisTe^ 

were identified. Botli have hexagonal symmetry: a(NiTe) ^ 3.06 A, e» 5.35 A, 

c/a ^ 1.35; and aCNisTei) 6.20 A, c ^ 8.60 A, c/a 1.30. The transitibn from 
one phase to another is not gradual and at intermediate compositions both structures 
were found to coexist in cooled reaction prodiuste. On continued lieatings at 580T-, 
the two compounds react in the solid state to give a new compound of the empirical 
formula Ni^.^gTe, the structure of which is isomorphous with Nii.suh, Nii .176 and 
Cloj.igSt which ore cubic with *«’ of the order of 10A and the qiace group Wtn9m. 


The Crystal Structure of Oxamic Arid—HOOG.CQ-NHa 

N. R. Sakjava, a. P. B. Siwha and A. B. Biswas, Poona 

the crystal struotuce of oxamie aoi4 was cletennitied fimm tjm X^iey powAw 
rotatiioiL<osoillation pattems ihe 
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unit cell a orfcborhombio with a » 11.280 X; 6 » 12.450 c » 0.995 li^ Z » 8, v 
and the ^wee group: Microanaljrsisgav« two moleoulea of wat^ 

«ayBtaIliBotion, henoe Deofe. (X-ray) » 1.69 gjtm* and Doj*. =* 1.68 gm^om*. 

43. The Struotiure and Crystallisation of Amorphous Tin monoxide 

A. P. B. SzKHA, Poona 

fin motuMcide was vapourised in vaouo onto a rooksalt cleavage face tnaintained. 
at various temperatures, and the deposit structure determined by electron dif&actioo. 
The deposit was amorphous below 180±10®C and orystallioe above that temperature. 
Amorphous SnO, formed as a surface film on a solution of weekly acidified tin salts 
exposed to ammonia vapour crystallised at lOO'^C. Thus the mode of preparation 
a/Feete the temperature of crystallisation. 

The positions and the intensities of various haloes in the dil&aotion pattern from 
the amorphous deposit have been analysed. They correspond closely to those of the 
diffiraction ring groups from the polyorystalline SnO, which indicates that in amorifiiouB 
dnO the atonxic arrangement corresponds to that of the crystalline state thou|^ there 
may not be sufiloiont repeat to form a true lattice. 

The lattice parameters of the tetragonal form of SnO have been determined from 
tiw diffiraction pattern using Nad rings as calibration standard. The values arc 

a 3.8I0±.006 A, c 4.886±.006 A, c/e i,269. 


44. ^ On the Koduction of Cupric Oxide to Cuprous Oxide in V’aouo 

A. Goswami and Y. N. Tbbham, Poona 

The effect of thermal treatment of cupric oxide at SSO^G in low pressures (->'10"' 
mm Hg), both in the presence emd absence of metallic copper, has been studied by 
electron diffraction. Contrary to tho view that, at lower temperatures and pressures, 
the change from cupric to cuprous oxide occurs through the reaction CuO+Cu-4CusO , 
it bos beep.found that vuprous oxide is formed even in the absence of the ffee metal. 
The reaottdn 40u0 ~^2Cu20 -fOj, is known to take place at 1050°C at atmospheric 
pressure. The present results show that in accordance with the law of mass action 
the same reaction is brought about at much lower temperatures in reduced pressures. 

45. Growth of Orientated Nickel Oxide DepositB 

A. P. B. SnrHA, Poona 

Nickel oxide (NiO) films were grown frmn vapour phase onto g^ass and roofcaalt 
<jleavage fhee substrates kept at difibrent temperatures and their orientation has 
been studied by electron d^Braotion. Above 150‘’C the deposit on glass developes a. 
mixture of (111) and {100} <me-degree orientation. The axis of orientation, however, 
is net exaetly normal to the substrate but inclined by about 5*’ towards the vapour 
strasat dircoticii. a rocksalt cleavage face the following orientations wwre observed 

at diSiMcent tMn|McaturM.. ■> 

1^0-*Oii«.dc^ (Ul) sad {106}, 

260*d-^o8ti^ indioatiim of (100) biie*<^g«e orietttid^oit, ' 

' ^ ^ , 
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4<K)‘'(J—^^rwo-degfoe orientation NiO (001), [100] parallel to NaCl (001) [100]. 
50A' O_The BtHno as 400"C. 

Tlio eliango from one-dogree tliruugh mudom to two-dogron orientation witli 
temiiemturo liae been expluinod on a bueis of the Hitrftico tiixtural changee occurring 
during deposition. 


VI. Magnetism. 

46. Miignctii*. Suswiptibilities of SeJfactivafced /inc Sulplticlo Phosphors 
H, N. J3ose and Amalenutj Cuowdhuky, Khargpiu: 

AIMiougli u largo umoiint oi work litrs Ih^ou carried out on the various iiepuctM of 
luininc'scoiice of autids, tho nature of tlio lummcscent contros and the mechanism of 
omission is not clearly knovru in many cases. £t is folt that magnetic measurement 
on phosphors can servo as a useful tool in tliis res()ecb and can help considorably in 
understanding tho nature of the luminescent centres; but such measurements have 
as yet received very limited attention. In view of this possibility, a systematic investi¬ 
gation on tho meusuroment of magnetic susceptibility of xihosphors undor different 
conditions have boon imdortaken. In the jirosont paper such moasiiremonts on Zns 
phosphors on activation by heat treatment havo been reported. 

ZnS pi-ecipitatod from solution is practically nouluminesi;ont but can bo mode 
luminoacont by firing at higher temperature. The nature of tho himinoscent centres 
of so called ‘solfactivateir ZnS has been for a long time a subject of many speculations. ■ 
llocontly it has been pi-oposod that action vacancies which havo lost ono oleotron 
( F,.^) (or anion vacancies, V\ that have trapped ono electron depending on the nature 
of atmosphere during firing) are responsible for tho liiminesconco of those phosphors. 
Such vacancies (F, * and Fa“) arc expected to behave as paramagnetic contros and 
thus, the creation of tbeso centers should bo reflected on the magnetic behaviour of the 
phosphor. Meosiiremoiiis of tho magnetic suseeptibilitios of non-luminoscont ZnS flrod 
at difforent temperatures in nir or nitrogen atmosphere, show that the saraplos become 
less diamagnetic for higher temperatures obviously due ti> the contribution of the 
paramagnetic centres; also the luminescence yield of tho samples increase at the same 
time. Thus the rosidt of the present investigation also indicato tbp creation of para¬ 
magnetic centres in solfoctivated Zn8 and thus are consistent with the model proposed 
for the luminescent centres in this phosphor. 

The eflbot of the adsorbed gases as well as that of tho atmosphere daring firing 
has also been observed and discussed. 

47. Diamagnetiu .susceptibility of some essential oils 

K. Venkatkswaiilu and S. Hbiraman, Anuaraalaingar 

Tho (liumognotic Hascl.'ptibilitios of some of tho essential oili^aad three of their 
ohiuf constituents were dolertniuod using tho Goiiy method. The densities and their 
mAactivo uidici's were also determined and rebordod. The diamagnetic suseeptibilitios 
of eucalyptus, cajuputi, aniseed, citronoUa <md coriandri oils ore 0.7344,0.7325, 

0.6044 and 0.7212X lQ~o C.G.8. units and those of.goranio|l, anethole otid oinifde are 
0.7376ir.;0i§.fl07 and 0.7470X10*0 C,G.l3. units respectively^-. -\ v 



Section 3 : Physics ■ 

48. Feeble Parairtagnetism of Rutile (TiOj) "V 

B. 8. Mohanty, Cuttack 

Dat(u- and Daiar, 1949 have suggoatod the source of foeble paramagnetism in 
Chromium trioxido to bo due to rosoiumco oxteting between two possible states of 
Chromium trioxide. The paromagnotio suscoptibility of Rutile is 0.060x10 (Inter¬ 
national Critical Tables). Here an attempt is made to calculate the paramagnetic 
susceptibility of Rutile by postulating an intermediary stage, where the spin is not 
paired. Calculating the amount of impaired spin an estimate for the specific suscep¬ 
tibility of the compound is mode. A goo<i agreement between tho calculated and the 
experimental- values is obtained. 

49. Magnetic ftochets at Alibag during Solar Flares 

S, L. Malubrar and M. Pandubanoa Rao, Bombay 

For more than twenty years, it has been known that small well-distinguiahablo 
peaks or dips have occurred, at tho time of Solar Flares or Chromospheric eruptions. 
Radio Fade outs wore also observed often at about tho siiino epoch, .hrom an exten¬ 
sive study, it has boon known that these magnetic oroohets are observed only in the 
day light homisphoro and decrease in magnitude with increase of distance from the 
sub-solar point. Tho crochet it-self is expected align itself as to magnify the diurnal 
effect i.e., in tho horizontal force, the force incroascjs if the diurnal tendency is to increase 
at that time and tho force docroasos when tho diurnal tendency is to decrease. 

^ It was considered that an investigation from tho observations of ono observatory 
over a period should bo looked into. The obsorvod solar Flaitw for most of tho astrono¬ 
mical observatories are published in the Quiu-terly JBuUetina of tho International 
Astronomical Union (Zurich). Those were compared with tho actual magnetic recurtls. 
Tho magnetic records are often disturbed and many of the solar flares do not produce 
appreciable ofiects on tho magnotogriuns. But after comparing tor a period of over, 
ten years to come iioross genuine solar flare crochets, and a tabular study was made. 

At Alibag tho diurnal tendency of tlio earth’s magnetic horizontel force is a 
maximum slightly before local noon and for vertical force a minimum. 

The tobular statement showorl that the cliango in ff was positive whotlier before 
or after the local noon. No markod crochet with a negative AH was noticed. The 
orochot in tho vertical field showed a decrease in vertical force (Z) and tho onler of 
displacement though less tlian in H was of nearly some order of magnitude. 

60. Minor Oscillations of Magnetograms during Thniulerstrtmis at Alibag 
A. S. OHAFBAti, D. K. Dsshmukh and S. L. Malurkae, Bombay 

In a previous communication (1056), the authors gave an account of oscillations 
set up in magnetographs which had been sot up on solid piUors and on a raised plat- 
fbnn .during .a sevwio thundersten^ (June 2 1955), Iiater in the 3 ?ear some mote 
njocidg ureie obtained and during a very severe thundemtorm, the Watson roagneto- . ; 
graphs were put on quii* run. (twelve times open scato of the usual one) On eepti 
19, 1.955, 'a thunderstorm was in progress between 0745 kr 0815 hris. (I.S,T)v 

^pHa^tal liite micro pui^ieUS II^^ 
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t'he Vertical magnetograph recorded more prominently. The La oour magnetographe 
alao show the same. About 06hr. of 20th sept, the La Conr magnetographs again were 
disturbed at the time peels of thunder while the Watson instruments did not get affected. 
The same niglit 20th Sept. 1965 a very severo thtmderstorm developed ov^ the obser* 
vatoiy and the Watson magnotograplis wore put on quick run (2260 hrs. I.S.T} for a 
few hours. The La Cour magnetograms showed largo displacements nearly a change 
of 30 y in the H value. The Watson instruments also showed recognisable oscillations 
(like transient decay curves) corresponding to successive big peels and the displace¬ 
ment would correspond to a field of 5 to Sy. The vertical magnetograph was not so 
much affected though quite recognisable. Takii^ account of the transient nature 
of the curve, the true displacement would correspond to a field change of not more than 
6y in H in the neighbourhood. In the La Cour Decimation magnetograph disturbance 
can be seen on 20th night only. 

51. (jenmagnetic Storms and progress of Sun spots 

S. L. Malubkab, Bombay 

There is hardly any doubt that much of the variations in geomagnotic activity 
lit a placo is duo to sun as a result of radiation and omission of charged and sometimes 
uncharged particles. The radiation part gets changed during chromospheric eruptions 
and the latter gets linked up with active regions of tho sun and the sun spots. 

It is generally assumed that within 24 to 48 hours of the passage of an active eun 
spot group or region across the sun’s central meridian a geomagnetic storm might or 
would result. During the active period of sun’s activity spots cross the oentral meri¬ 
dian in regulu succession and i would bo difficult to assign a magnetic storm with tJic 
central meridian passage of a particular group. A tabulation of tho evolution at central 
meridian a few days before and a day after the commencement of a magnetio storm 
»t Alibag was made for years when published data wore easily available. As was to bo 
expected a few of the prominent magnetio storms followed large spots orossing the C.M. 
But in the case of a larger number of magnetio storms no suoh inter-relation oould he 
had. Some of the really big storms wore associated with quite insignificant spots. 

[The tables extend over several pages which can be projected]. 

There is of course no definite evidence that the passage across other meridians of 
the sun oould bo ossociatod with magnetio storms. In a few instances, it appeared that 
the spots were in a degarding stage. 


VII Bleotromagtietic Waves and Oscillators. 

52. Mioroware Absoiptaon in Ethyl Chloride due to Rotational IVanaition 

Kbishkaji and G. P. Sbivastava, Allaliabad 

Bthyl chloride is a slightly asymmetrio top moleoule having its piindpal inonientiS 
of interia M A =* 80,124 mo/seo., B » 6,498.76 mo/seo. and O ■= 4962.84 mo/ssc. 
tlsing the expreesion for a nearly prolate rotor, its fkequency for J transition 

was oAloalated as 10,297.6 mo/seo. Absorption ooeffloient for Bthjd ohioride >as,. 
therefors, measured at pressures varying from 1 om to 60 om of menKuy at freqoenoies 
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ranging ftom 9,700 mo/seo. to 10,600 mo/aeo. The experimeutol amngMoettt. 
a 2K89 EHystron aa the soarce of miorowaTe power, a seven feet wav^toido oell for . 
hcdding the absorbing gas, a 1N23 crystal detector and other necessarir travegnide 
components. The measnrements wore made at OX* by keeping tho waVegiiido cell 
in a low temporatoro cabinet. It has been observed that the average value of alniotp* 
rion ooeffloient at 10,800 mo/soc. is 5.5XlO*< per cm and is practically independent 
of pressure. At other frequencies o.g., 8,780 mc/sec. and 10,600 mo/sec., the absotip- 
tion coeiBownt at moderately low pressure varies approximately as p®. The- Van 
Vleck-WeisskopfT expression fop the microwave aluorption^ooeiflcient is 

a _ r Al- , AI* 

« irlp] - r ..r + .i_:—_ ■ 

LArS+Cr-roV-! Ai'*+(i'H-»'o)' 

When tho measurements am mode at frequencies near the resonant frequency the 
second term is negligible as compared to first one and expression roduces to 


a 







LAra+(p- 


When measurements are made at the resonant A^queney p pq and the expression 
reduces to 



If we can assume that Ar oo p, the absorption ooeffioient is independent of pressure 
apd this explains our observations at 10,300 mo/sec. When the frequency of measner- 
ment is not equal to tho resonant frequency and the pressure is low. 


a 

pS 


irlfl 


Ar 


(ko-i*)® 


Kp^ 


Tliis square law variation with pressure explains our observations at 10,000 mo/seo. 
nod 8,780 mo/sec. 

The values of I and aV which give best fit in our observations are / — 1.070 x lO^io 
and*^ n 0.0731 om'^ per atoms. Ttie value of the oollision diameter m oaleulated 
from the above data at one atmosphere pressure is 6.20 A. 

The observations indioate that the absorption line is quite sharp and weak. 

63. Effects of Phase Error on the Diteotmty Pattern of a 3 om Parahplic 
Refleotor. 

Shakkbb Swabup, Allahabad 

The direotivity pattern and directivity gidn a microwave antmna. using « 
parabolio r^eotor are dependent among other things, on the type of feed and the 
distance of the feed from the vertex of the parabolio refleotCr» Ihis work was under*:;. 
taken to stiidy the nhangwa on direotivity of a 8 cm antenna ushig a pandmlio aefieotor v 
by plaofeg ^ iUtmiiaating d^iole at varioua distaaoes from the verUoc of the ^ 
ixdold. olumges obtiwyed in the dheotivify pWMem ate matoly doe to dWiiteiiV 
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amounts of phase error existing across the mouth of tho reflector for different portions 
of tho dipole. 

Tito onteima used here has on aperture diameter 68 cm and a focal length 20.2 om, 
thus having///> = 0.297. It was fed by a clipole-disc feed at an operating wavelength 
of 3.2 cm. Obseiwation was taken in the H plane by placing the feed a? distances 
varying from 0.74.f to 0.99.f from the vertex of the paraboloid. It is ob8ei*vod that 
the main lobe of the directivity pattern gets bifurcated when the dipole is at distances 
lower than 0.84.f from the vortex. The intensity of tho side lobe in terms of the main 
lobe is minimum (= 13%) when the dipole is at 0.89 f from the vertex. Tho half¬ 
width of tho main lobo, however, diminishes as the feed comes nearer the focus. The 
theoretical pattern is calculated with the help of the expression 




fjjms) 


{C = Constemt). 


where E is the field at a point making an angle | with tho axis, K — . and B is the 

A 

radius of tho aperture of tho parabola. It is found that the theoretical half-power 
width (2.84®) is closest to tho case when the dipole is at 0.89 f from the vertex. 


Possible reasons for the difluronces between tho theoretical and eximrimonful 
patterns am discussed in tho light of phase eiror and asymmotty of excitation. 


54. Microwave Field Strength and Fading behind a Ridge 

Rajbndra Vtkram Sing.h, M. N. Bag and Shintaro Ui>a, 

New Delhi 

• 

Results of microwave propagation teats on 14 kilometres path in Now Delhi are 
outlined. A pitlse-time-modulation transmitter operating at 1940 Mc/soc., with 25 
watts peak power, and a receiver at 1860 Mc/sec., are duplexed to a 4 ft. paraboloidal 
antenna on top of the National Physical Laboratory tower. Similar equipment is 
installed at the Central Boad Research Institute. A ridge, 1.9 kilometres from NPL, 
protrudes a few metres above tho line of sight between tho antennae. A low ridge, 
well below the line of sight, lies 11 kilometi'es away. 

Microwave field intensities and power supply voltage are recorded over long periods 
at chart speeds upto 240 mm./hour. Tliere is some discrepancy between tho estimated 
and observed values of field intensity, tho reason for which is not definite at the present 
stage. 

The ridge also eliminates waves reflected from the groimd and substantially reduces 
rapid fading. No marked difference between horisontally and vertically polarued 
waves is observed. Rapid fluctuations rtf signal are identical at both temunals, as 
expected in propagation through reciprocal media. Slow power supply voltage varia¬ 
tions produce occasional differences between average signal levels recorded at the 
terminals. The threshold value of signal for pnlso-tirae-modulatioo system is also 
verified. Further experiments are in progrei^ 

55. TransistGr Characteristics at very low temperatures ^ . 

8. Uda, New Delhi 

Terminal cltaraoterisiicB of p-n-p junction - toanaisior at Uqnid ajr tempwattixe 
have been reported by the present author m tho Jpunud of.Scientiflo and- Industeja} 
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Kesearoh, 1956, Vol. 1, ISB, ^o. 6. Thiti ia the report of further reeearch eonduet^;': 
pn the satuo lines down to the temperature of liquid helium. 

Four terminal oharaeterietiea, that is, input characteristic, output oliaraoteruticj. 
transfer characteristic, and feed bock oharocteristio of base common p-n-p junction 
transistor at different temperatures, i.o., room tomperatoro, liquid air temperature,. 
and liquid helium temperature are compared. The current ampUfleation factors at 
low temperatures are also given. 

As speeimon, throe hinds of p~n~p junction transistor made by different compames 
have been tested. Generally it is observed that with the fall of temperature, larger 
emitter voltage is necessary to get the same emitter current. Also for the same emitter 
current, the lower the temperature is, the smaller is the collector current. In other 
words, the current ampMcntiou factor decreases with the fall of temperature. Four 
paramotors, l.c., input resistance, output resistance, feed back resistance and transfer 
resistance change with the temperature. 

It is also observed that at low tomperatures the cut off point of the collector current 
ill the positive direction of the collector voltage extends more towards greater positive 
values. 


fi6. Dispersion of Microwaves in Ammonia and Deutoro-ammonia 

Fkbm SwAJiUP, Allahabad 

Dielectric dispersion iias heoii thcoratically studied in the case of gaseous 
and ND .1 in the microwave region. Ammonia is a syimnetric luj> pyramidal mole- 
flille which copiously absorbs centinioti'e wave radiations due to its inversion in its 
ground vibrational state. The inversion frequency lies at 0.78 om~i which shifts to 
zero frequency os the pressure is increased and the resonant absorption of NHy transfers 
to nontesonant or Debye nbsor].ition at 2 atmospheric pressure. The dispersion asso* 
ciatod with the inversion line has been calculated on the basis of the quantum meohruii- 
col expressions of VanVlock and Weisskopf for the shape of the collision broadened 
.spectral line. The final expression for the oloetric susceptibility of ammonia taking 
into occotuit the contribution duo to the electronic polarisation comes out t>o bo : 




0 522x10'* .p-l 0.14 


r Ar^j|-ro(r + »'o) , A»J| —1 
{, f A>’'2+(V~Po)» j 


where V is the frequenoy of measurement, ro the resonant frequency, the lino 
width poramotor and p the pressure in cm Hg. Dispersion curves have been plotted 
at various pressures in a wide firequenoy band. It has been found that the eleoiric 
susceptibility varies lineariy with pressure at frequoheies far from resonance and the 
graph shows oonoayity towards pressuro axis just before resonance and convmdty iffter 

resonance. The experimental points taken aV 0.3 cm~i coincide, with the theoretical 
curve. 

The ease has been extended to Deutoro-amnlonia, whore the inversion frequency 
lies ift .times lower: (iue to its jgraater reduced mass. The invfwcion frequency shiftR ^ 
firom (1'. 062 cm'^ to zero frequency at 9 cm pressurei . The dispiwsion curve is very 
sharp at V om.preasuie but. at higher pressiues aa tiM line width parameter beooi^':: 
of thp ..the'-f^ nmximum and Ihlhunmu points dissjppsar. 

preHnuw .ywssti(m:|j|ir^^ cenowrity towards at.0.04 em~* 
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ivsonanoe) and oouvexity at 0.06 orn't (after resonance). The final expression for 
the calculation of the electric susceptibility is: 


di> 


0.0668X10-S .P-M.43X10--6. p 


[Ay"4-yo(» +yo ) . A y8->’o(»'-ye) ') 

|.Av9 fT^+i'o)* J 




57. Hhaped Electrode Analysis (I): Ordinaj-y and Modified Guard Ring 
Electrodes 

Amalbkdu Roy, Kharagpur 

Thu poHsibilitius of shaped oloutrodes in bending curreuts into the ground in any 
(■■houen dii-eution are discussed from the point of ^-iow of mineral ozi>loration. Thu 
Ciuord Ring Electrode (n oiroular xfiate surrounded by an annual guard and botli kepi 
ut tlio same potential) and some of its modificatiims have been treated thoorotioolly 
and experimentally. Eor any paroctical size of thost' electrodes, tlio dopili of penetra¬ 
tion or the range of focussing appear to be too small to bo useful in prospecting. Some 
Huggostions liave been put forward along whioh further work will be done in an attempt 
to increase the depth range. 

58. Improved System of Pulse Height Analysis from Records of Oscillo¬ 
scope display 

Sm. S. Ohaudhuby and B. M. Babbbjeb, Calcutta 

In this system, input pulses ai-u stietched and applied to the F-plates of the display 
oscilloscope. This produces a spot display os the beam is switched only for the stretcli 
duration. The spots represent pulses whose F-positions give the amplitude. Records 
are made on a continuous motion camera that gives the basis X-movomeni. To ple- 
vout overlapping auxiliary X-movements are also produced by voltage obtained from 
tt ‘‘diode pump circuit”. This produces, mementoiy forwai-d movements that separate 
subsequent pulses from the previous ones, even when they follow each other with time- 
sopu’alious measui'od in microseconds. By adjusting tiic leakage of the storage con- 
ilonsor in the diode pxmip circuit, the uvitfage i-ecession rate cculd bo made slightly 
smaller than the film winding rate. Then even for xmlne pairs having long time separa¬ 
tions, the spot positions ou the film would lie adjacent. Pulses could thus be pocked 
closely, (upto about 400 iier inch) without overlapping, by selecting suitable winding 
speeds and leakage resistors. Such rooords am not only ccouomioal, but leads to 
oasier and more accurate analysis. 

59. Equipment and Procedures for Optimum adjustment of the Delay 
lines in Distributed Amplifiers 

S. C. Nath and B. M. Bahebjjbb, Calcutta 

Optimum poi-fonnam» of distributed amplifiers require that individual sections 
of grid and plate lines bo adjusted (a) to the proper impedonoe and (b) for equal delays. 
Eleotrode capacitances form the main oapaoitivo element of these lines, mieir values 
vary from tube to tube. As a result, construction cannot depend apsn calculation, 
but must be optimized by a test ^tem that is described itt this paper. It oonsiste 
of a pulse generator that delivers three pulses, a fast osCiUoscqpe, the distributed 
amplifier under test and a probing amplifier. The fint pulse triggers the osoiUosoepe 
Bweepi the second pulse acts as a reference mark and the third pulae exoites the grid 
lines of distributed amplifier. Belays in Individtial seetiona «e-matched by ttotihg 
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f.he poBition of the pulae probed at the plate line output, as the ^rareens of ^ difiBnes^::: 
tubes are switohod, one after another. The shape positions and {umplitudsa of thd'''' 
pulses slipw the impedonoe mismatch. Those may bo verified by duUbomiite inbmdiic* 
tion of irregolarities at suspeoted points. The grid lino is probed similatly. 

VIII. Cosmic Rays. 

(K). Nuclear Size from Cosmic-ray interactions 

M. S. SiNUA and N. C. Das, Calcutta 

The total path length of 3625 ponotratiug charged secondaries of average energy 
4 Bov has Ijeou measured in throe plato aasomblios of Al, Cu and Tb inside a hig square 
cloud ebambor. The total number of nuclear intoraotions obsen'od were divided into 
two groups of (i) uuolear disiutugrntions (high energy Iranstbro) and (ii) nuclear soaltor- 
ings and the tvktl uross-soution and the cross-section for nuclear dismlegratioiiB alone 
have l>cen determined. It has been ibund l-hat the equivalent stpiaie well radii of 

Al, On and Pb found from tho latter cruss-soctions agree w-eli with 1.19x A^X 10*em 

whomtK tho radii corrospondlug to tho total ei-oss-soetion follow 1.34x A^X 10~i* om. 
Tho rosuUs thus indicalu tlio sumo mat tor distribution in Al, Cu and Pb iiuoloi as that 
detorininod from higli onurgy olootron scattoriug, mu-inosonic X-ray data and higii 
energy noutrun absorption data. MoieoN or each nucleus appars to Ik» surrounded 

by on equivalent spliorical sfiell of tJiiehnoss 0.15 x A’ X10 "i* cm. wliicli cliiofiy «;count» 
for tlu) nuclear scatterings. Tbo ci.\istuncc of this shell is presumably the effect of 
thf finite range of nucloar forces. 

61. Moan free path for 'J’riticiit; Process at High Energies 

Pbkm Kumak, Punjab 

A study of olootromeguetic cascades initiated by photons or eleotrous of primary 
onorgy gioator than 2^<10ie V., has boon euiTiod out in uuolear emulsions exposed 
in tho strutosphoro at geomagnetic latitude 19°. Fifteen electron-photon showers, 

8 initiated i>ro8uinably by a single photon, 4 by a single electron and thnw occurring 
in tho core of a "jot”, produced by a proton of onergy>10i» oV., have been omployotl. 
Using the "along the track following” mothod, 125 pairs and 49 imssible tridents wore 
obtained in a track longtli of 3.83 motors of emulsion, for electrons of onorgy 19*^ to 10^* 
oV. Opening angle measurements on pair tracks have boon lelatcHi to tlie photon 
energy by taking into account the contribution due to mullipio Coulomb wattoriug. 
After correcting for the spurious tridents arising on account of the chance materiatisa- 
tion of bremstrahlung photons on electron tracks, the mean fioe path for the trident 
process has boon determined as : 

for IBoV., to 10BeF.,ond 

measured in units of oaaeade length, 3.0 om., of nuclear emulsion. Subjeot to . 
limitations. a£ the tanhtiig^iA, the experimental results are compared Wi^ tbe theoafw^.^ 
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62. Constrnction and performance of plastic stratosphere balloons 

G. S. Gokhale, U. V. Gopal Rao, P. J. Lavakabe, M. G. K. Mbnok, 

B. Pei’eks and R. T. Redkab, Bombay * 

Balloons with a capacity of 15000 to 19000 m® have boon constructed using Poly> 
uthylono sliocts of 37 micron thickness. Such balloons should carry experimental 
oquipmonl weighing upto 60 kg. to altitudes corresponding to 0 to 12 g/cm® of residuol 
Htinosphoric proasim). 

The method of construction and the flight porforiiianco of those balloiui will be 
discussed. 

63. Abundance of J^i, Be, B Nuclei in the primary cosmic radiation at 
A 41'" 

M. V. K. Appa Rao, S. Biswas, R. R. Daniel, P. C. Matiiur, 

K. A. Nbblakantan ami P. Kumar,* Bombay 

An occui'ato knowledge of the relative proportion of the light group of nuclei 
(Li, Bo, B) as compared to tht) medium group (C,N,0,F) in the primary Cosmic Eadiation 
will permit one to obtain information regarding tho origin and mode of acceleration 
of Cosmio-Eny partiulos. This problem has boon investigated in tho present experi¬ 
ment using a stack of emulsions flown at 114,009 ft. for 6 hours at geomagnetic latitude 
41 “N. Tho emulsions w'en» nnder.developed to various dogroes so that it was possible 
to identify individual nuclei uniquely by grain counting. Thu results and its implica¬ 
tions are discussed. 

* On leave from Fimjab University, Hoshiorpur. 

64. The Flux of (X-particles, Lc, Be, B and heavier nuclei in the primary 
cosmic radiation at Geomagnetic Latitude 3^N 

V. K. Balasvmbramaniam, S. Biswas, G. 8. Gokhale and P. C. Mathub) 

Bombay 

Measurements on the flax of a-particies and heavier nuclei in tho primary cosmic 
radiation at geomagnetic latitude 3°N by two methods will be discussed : 

One method uses a oosmic-ray telescoxw containing a thin plastic scintillator and 
a Cerenkov radiator os well as a tray of Q.M.-countorB. For each event the pulse 
heights in the sointillator and tho Cerenkov counter ore displayed on tho screen of an 
oscilloscope and photographed on a continuously moving film. They are analysed 
by a comparison with pulses produced by singly-charged relativistic particles on the 
ground. Multiply charged relativistic particles will yield the same ratio of somtillator 
to Cerenkov pulso heights, os tho particles observed on tho ground, only the magnitude 
of the pulses will be larger by a factor Zs where Z is the atomio number of the primary 
parole. Pulses due to showers and to nuclear disintegrations produced M the appara¬ 
tus can bo recognized by tho fact that the ratio of sointfllatibn to Oarenhov pulse: 
he^;hta will be quite dififerent from that produced by single particles. . 

In the second experiment dieets of unbacked nuolear emulgions are used. The 
tt-partioiles and the heavier groups of nuclei am identifled grain-density and delta-ray. 
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density moaaurcnneiits respectively. A slight motion of emulsion sheets w^h lespeo^.. 
to each other after tho balloon has reaobod altitude, permits to d^ingoii^ partioles 
incident at t^ top of the atmosphere from those which anivo during the. ascent of the 
balloon, 

'* 

66. Multiple Scattering Measurements on high energy protons 
S, Biswas, N. Duboa Prasau and (Mrs.) S. Metba, Bombay 

Multiple Scattering measurements have boon carried out in omulsiohs exposed: 
to the proton beam from tho Berkeley Bovatron. About 70 flat tracks of meem 
length 30 mm. per plate of 600/( thickness have been measiued with basic oidl length 
of lOOOg. The relative scattering measuromonts on tracks separated by less thiui 
60/< yield the mean energy of tho proton beam us 5.2±0.3 Bev. based on a scattering 
constant if 27.2 for lOOOg colls. The reliability of tho relative scattering measure¬ 
ments has boon checked by measuremeuts on tracks of multiply charged fragments 
arising from tho break up of heavy primary particles whoso energy exceeds 6 
Rov/nucloon. 

The mean values of Spurious Scattering in this stack have been obtained with 
cell lengths of 1000,2000,4000 and 8000/* and found to bo smaller than those previously 
obtained by Biswas, Peters and Rama and by other investigators in other omuMona. 
Tho variation of Spurious Scattering with cell length is found to vary as 

Additional measureinnnts on C.7 Bev Protons in another stock and thevtwiation 
of Scattering Constant with cell length for cell sizes 1000/( to 4000/( will be discussed. 

66. On Cosmic-ray Produced Radioactivity in the Atmosphere 

m 

P. S. €k>EL, D. P. Khabkae, 1). Lal, JT. Narsappaya, Rama and 

P. K. ZuTSHi.,* Bombay 

The partial destruction of Nitrogen, Oxygen and Argon nuclei in the atmosphere 
by the oosmio radiation leads to tho production, at a constant rate, of a variety of 
unstable nuclear fragments. 

So far six radio-nuclides, H®, Be’, Be<», C'->, P®® and P®® havo been detected. 
The first four are primarily produced in nuclear interactions with nitrogen and oxygen 
nuclei, while PS® and P®® arise in the spallation of Argon. Tho half lives of those Cosmic 
Ray produced activities range from 2 weeks to 2.7 Million Years. 

Tho general problems associated with their production, dotection and applica¬ 
tions will be discussed, Theoretloal considerations indicate that apart &om P®® and 
psa the spalliatioa of atmospheric argon leads to other radioactive products which 
can be isolated in the air and in precipitation. 

* On study leave from Victoria College, Gwalior, Madhya Pradesh. 

67. The Annual Deposition of Radioactive Beryllium^. 

Bama and P. K. Ztn^ 

Bii^water fironi' ISodai-kaaal has been analysed' for its Be^ content f<^ the period : 
Slit IMfl to the end of August, 1966. Similar imabrsM were 

lOB tiSjiB at Bcftnbi^ and. Bfoiares, during the monsoon period of 1966* ' ^ 

♦ teavd'^fStott|i ^^tc^ Ootiege,^^^^ ' V 
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Tito Bo? oontonlA in individual rains vary from 400 to 10,000 atoms por o.e. of 
rainwater and seem to bo cSmlated witli various meteorological factors. 

Observations on Bo» contents of rain, snow or air jgay be developed into a usoM 
meteorologienl technique. 

68. The Concentration of Cosmic-ray produced Ra-dionctivo Phosphorous 
Isotopes P®* and P®* in Rain-water 

D. Tjal, N. Nabasappaya .and P. K. Ztjtshi,* Bombay 

In addition to the isotopo P** (half-life 14.3 doys) detected by Marquez ond T/Costa, 
wo have now found the sooond isotopo of Phosplvorons pac (half-lifo 26 days) in min- 
wator. 

Moasnroments on tho absolnte concentrations on Pss nn<l Psa nuclei in rain-water 
.somplos collected from Bombay and Kodai-kanal are described. 

Bcoanso of their identical chemical behaviour tho two phosphorous isotopes which 
m-o produced at a constant rate in tho atmosphere should ]>rovo very valuable in tho 
meteorological studies. 

* On study leave from Victoria College, Gwalior, Mtulhyn Pradosh. 

69. The Cosmic-ray produced Be“ Isotope 

P. 8. Gokl, G, P. Kiiabkar, I). Lal, N. Narasappya and V. Yatibajam,* 

Bombay 

An attempt baa been made to isolate and identify the predicted Boio iictivity of 
deep-sea sodimente in cores obtained from tho floor of tho Pacific Ocean. 

Prooodnre imd restiUa are deaoribofl. 

* Now at the National Metellnrgical Labomtorj', .lamahodpnr. 

70. Cosmic-ray produced S®® Isotope in llaiiiwatrf'r 

P. 8. Gorl, Bombay 

Experiments are described to isolate and identify tho Cosmio-Bny produced radio¬ 
active isotope in rainwater collooted at various locations. 

Bneiilts and methods will be prmented. 


IX. Nudear Reactions. 

71. On the elastic scattering of charged particles by heavy nucim 

S. N. Ghoshal and B. B, Balxoa, Oaloutta 

An expression lias been obtained for tho difibrentiol cross seotion for the elastic 
soattedng of intermediate energy oharged particles by heavy niioleh wing a oOmplex 
potential and 6 mplo 3 ring the variational method dne to Montroll and O^nhn^; 
It is baesd OR an i^proximatipn method due to Hart and Montroll^ for solyhig .the - 
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problem of soattoring of plane waves by scatterers having sharp boundaries. Hpntvoll' 
and Greenberg have extended this method to tho case of soattdrers which do not have 
sharp boundaries by using viwiational principles. They have considered the case 
of real potential wells. In the present work the method has been extended to the 
cose of a oomplox potential well. Tho potential considered is of the tj^ V ™ 
inside tho nuolous and Ze'^Jr outside. Tho method is applicable for an absothing 
sphere whose complex index of refraction is loss than i .6, 

The expression obtained for the differential elastic scattering cross section has 
been used in the case of scattering of 32 Mev protons from gold. It has lieeh shown 
that tho present mothod of calculation gives results which are in agreement with those 
obtainml by using the partial wave method. 

The calculated cross sections have been compared with tho experimentally deter* 
luined cross sootions for tho scattoring of 32 Mev protons from gold. Tho agreemont 
is not good as might bo expected since it is well known that with the square well type 
complex, potentifil used bock rofloction enhances the calculated cross-sections sub* 
stantially. Work is in progress using a c«iinplox |Wt.enl.laI with diffused bonmlary 
inside the nucleus. 


1. Montroll and Graonbei'g, Phi/a. Itev, 86, 88!), 

2. Hart and Montroll, Joum. Appl, P/ifts., 22, 376, (1961). 


72. Cerenkov Effect in Double Media 

A. M. Sattkd, Calcutta 

The Coronkov radiation omitted by a swiftly moving charged particle moving’ 
through one medhun and in the vicinity of another modlum bos been theoretioally 
investigated. Two simple geometries have been considered. One being the case of 
two co-axial dielectric and permeable cylinders with tho charged particle moving along 
their common axis. The other being the case of two media with an infinitely extended 
piano interface and tho chaiged particle moving with a unifonn velocity parallel to 
the interfoco and very close to it through one of the media. The results obtained will 
bo discussed with special reference to the cose of Cerenkov radiation at microwave 
and radio-frequency regions. Remarks will be made about the phenomena of coherence 
in suoh oases. 


73. On Cortain Aspects of Cerenkov Eadiation Phenomena 

A. M. Satisd and B. D. Nag, Calcutta 

The ofGsot of the phenomena of ooberenoe on the nature of Oezenkov radiation 
einiited by a group of ohar^^ particles all passsing together through the same media,; 
has inyesti^ted. The nature of the radiation is found to depend on the deeorip- 
’ tlon of the group charges in .additkm to the usuol dependence of the nature of the 
Cerenkov radiation on the charge, its velocity and the media. The import^ee of.^ 
the effisot in making fiMieible the detection of Cerenkov type of effect iti. strohl^y pei'B^;^^.; 
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74. Bremstrahlung from electron-electron Scattering 

T. C. Roy, Calcutta 

In this paper wo have oonsiderod the ease of scattering of electron by Electron 
with simultanoous production of photon. The differential 0 T 0 {m>section is obtained 
from matrix element in the e3 approximation. The calculation is made from the 
lowest order nonvanishing matrix element occurring in the D}rson>oxpansion of the 
8 matrix. Further simplifications are obtained using Feynman diagrams and thus 
working in the inomontum space. The final result is lengthy and for its expression 
the text may be consulted. 


75. Determination of thermal neutron scattering oross-section of hydro- 
gonous liquids 

N. K. GANacTLi and A. M. Ghose, Calcutta 

An experimental arrangement has been sot up to determine the scattering cross- 
section of hydrogenous liquids for thermal neutrons. A large howitzer has been 
designed and constructed in the laboratory to provide a well-collimalod thermal neutron 
beam. The angular half-intensity width of the beam is only a few degrees. The 
beam emerging from the howitzer is further collimated by cadmium and boron oxide 
filters. The absorber holders ara made of dural to avoid oxtraneoiis scattering. The 
detector employed is a photomuttier. The phosphor, which has been prepared in the 
laboratory, is a mixture of Zn-S Ag powder with borio acid powder of optimum grain 
size. The apparatus has been oaliberated by water, the scattering cross-soctioq of 
which is well-known. The object of this experiment is to correlate the molecular 
configuration, association, hindered rotation of intra-molecular groups etc., using 
the mass-tensor approximation of Teller and Sachs together with the theory of hindered 
rotation as developed by Kobos. 


76. Motion of a spinuing charged particle iu the field of a magnetic pole 

Miss D. Roy, Calcutta 

In this paper we have considered the motion of a spinning charged particle having 
spin / h and charge e in the field of a magnetic pole. Like the oases of Dkae and 
Horishohandra it is found that noboimd state of the system exists. 

This seems to suggest that spin is not the &ctor for the existence of bound states 
in such a case. Situations are studied in nonielativistic approximation as relativity 
does not alter the nature of the solution which can easily be sho^vn to be the ease in 
oonsidering simpler type of motion in the field of a magnetic pole. 

77. An explicit expression for the density of emergent neutrons of the 
Milne-Problem in neutron-dififiision ;without capture 

SAim Ranjan Das Gupta, Calcutta 

Sere is given a simple eiqtlieit form of the anfipdar disMbution of neutcona 
^ ng Out of a semi-infinite -parallel plane of inatt^al having soprcei; of, neutron 
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unifonnljr distributed throughout* tho oopturo of neutrons being igno^.. Ihe soltt*- 
tion is expressed in terms of the oxplioit form of H( /<) giving the li^-dmilcening for 
the conservative grey scattering (writer’s Note, Science & (hilturo, Vol. 22, Ifoii vS,. . 
1966, Sept., p. 177). The numerical value of the asymptotic form of neutron denrity 
deduced from the abovo>mentionod solution agrees with the one given by Marshak 
(B. E. Marshak, Physical Review, 72, 47, 1947) defining 

I(v,Ai) dpn no. of neutrons per unit volume at the depth r with direotion> 
cosines between n & ft + dH 

ipo — no. of neutrons produced per unit volume assumed constant. 

SUf 

g — measure of tlio deviation of the scattering function from isotropy^ 


Tho relevant equation is 



] l 

I l{r,ft).dft-x.ft. i I J(T.p).p.rfiB-po 
-1 -1 


Tho distribution function for tho neutrons emerging out of the surface r=0 is given 
by 


nm = B(ft) 




V'S Po 


and the asymptotio neutron density by 


J(t) a symp. 



Po t 2 i-3p,j d 



t 

where J(t) — i 11, dft, 2d « thickness of tho Slab 
-1 


Sf are tho moments of =» - = 0.710464. 






m 


Proc. 44th Ind. 8c. Cong. : Part 111 : AhatractB 
78. Resonant states in n—n Scattering 

A. N. Mitea and R. P. Saxena, Aligarh 

Tlio fchuorotical importunuo of •jr—intoriiotion stems from its role in influonoing 
the Iwhaviour of meson nucleon scattering. This is most easily visualized by noting 
that a nucleon is surroundod by its own meson olood which tlio incident meson beam 
(folliug on tho target) has to encountor. This pictuie provides a natural phenomenon 
of scattering of mesons by mesons. Now it can be safely assumed that tho w -- tt 
interootion has a much shorter range than tho rt—p interaction, so that tho meson 
cloud around the nucleon can almost bo regarded as free so far as tho incident meson 
beam is concerned. Though such w—intcriictions have Ijeon previously postulated 
in a phcmomonological manner, a thooietiG<iI trontmont based on tho pseudo-scalar 
theory is obviously desirable. 

Tho superiority of the Tainin-Dancoff ap]H'oximation over tho usual perturbation 
theory in explaning low energy vr -p scattering ]>hnnomena has encouraged us to 
study the T—ir pioblom from this point of view. The Taram-Daucoff inU'gral equa¬ 
tion for •sr —V scattering has been set up and aiialysod into states of difTeroiit rulativo 
angular moinouia (Z) and total isotopic sjiins (J), 'I'he equations have been solved 
for tlio two cases I — 0. I (»; I 0, I 2. It is found that the intoraetion in tho 

, 100 1. , -.1 ..I 

lattor state is resonant at the C.M. moniontmn ^ - .of ouch meson, with tho 

c 

standard value 15.fi for the coupling coustant. This resonance jilays a signilicaiit 
role in iulluenciug the tr—p scattering in tho stafo of total isotojiic T - 3/2 but not 

S’ - i . 

70. Measurement of Recovery-time of (4. M. Counters. Method—II 
G. C. JAiN^aud R. Pawshad, New Delhi 

Ainplilied CJ. M. triggers feed a scaling circuit and delay-generator. Dolayod 
triggers arc fed liack to tbo triggor-ompUtier, with the polarity i-ovorsed, so that they 
(delayed triggers) torul to nullify tlio effect of G. M. triggers applied to the amplifier 
at the instants when delayed trifqjors arc applied. As long as the delay is less than 
the least timo-spiuung iHitwocn <1. M. triggers, tho < rigger-oouiit as ohsorvod on the 
scalor remains constant. For delay-times greater tiiau the least timo-spocing between 
G. M. triggers, the count docreasos. 

Tho full recovery time of G. M. Counter is measured by makiug tho delay ^ncrator 
and tho scaler sensitive only to tho largest triggers from tho G. M. C'ouniers. Partial 
recovery-time can be insasured easily by making the delay generator and the sealer 
sonsith’c to triggers of a known percentage of tho strongest 6. M. triggers. The deigl 
time of G. M. Counters can be measured by extrapolation. 


80. Measurement of Reoovery-tinie of O. M. Counters. Mefchod-^I 

G. C. Jain and B. Pabshad, New Delhi 

M. pulses ore applied to a rponostable multivibrator the time-duratiott. the 
ttoii^lestate of whiohcaa be vturied, TheoutpiM> of t^niultivibiatoriSdiilBMNmtiaf^ 
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to yteia trigi^ni for a so^g oitouH. Um i» made of the faot that as iohg as the mnitKf 
vibrator is passing through its unstable state, it remains ihtensitive to sig^: triggers 
applied to it, which tend to put it in its unstable state. Disregarding the ^^-time 
of the multivibrator, it follows from the above, that as Itmg as the time-duraiimiB of 
the square^waves from the multivibrator are less tlian the least spacing between the 
<J. M. triggers, the fiequenoy of ooourrenoe of square-waves of the multivibrators will 
remain constant. Due to this faot, the recovery-time of the G, M. counter ««■»* bo 
measured. Due to the fact tliat the multivibrator has its own deiwl-tiine, the limit 
of constancy of frequency of the squme-wavos is reached whim tht» sum of duration 
of each square-wave and the dead-time of the multivibrator is equal to the least spacing 
between G« M. pulses. Dead-time of tlie multivibrator is measured by feeding the 
multivibrator with variable frequency trigger souroe. The trigger frequency is in¬ 
creased from lower limits, till every other trigger fails to 6re the multivibrator. 

Full recovery-time of the G. M. coimter is measured by making the multivibrator 
sensitive only to the strongest triggers from the G. 3f. cmmtei-. 


81. iJeUM'niiluGion of Muhji life of 'I'lieniial NeiitronR in wat/er 
X. K. Saha and K. L. Kaila, Pelhi 

By observing the average activity inducfai by thenoalised neutrons from a lOO 
mgm Ra s + Be-souree in a dil. aqueous solution of potassium parmanganate in a 
large oontaiuor and noting its change on the addition of a small amount ('oS. 65 mg/v.c.) 
of boric acid to tho solution, the mean life t of thermal neutron capture in water is 
deiibnnined. The value is corrected for neutron-leakage tbrough tlie containor surface 
and oaptura of slow neutrons by tho Mn-nucloi. The final result obtained is 
Tq 248;h;li0 g sec. This value is considered in the light of the values derived firom 
the measnreinonts of the neutron difinsiim length and found to be reasonably good. 


8li. KlaHtic iSealUtritig of .*12 .VTifV protons fnuii gold 

S. N. (fHoHHAb anrl B. B. Baijpa;^ (•nl.imttti 

The rasults of an oxporimeni- -crt tbs 'iaatiM st^^tiering of 32 Mev protons from tlte 
Berkeley linear aooelerator by gold, which had been performed eet'eral years ago, are 
reported. A pr eliminar y report of the work has Wm communicated earliert . The 
photographie plates which had been employed for the. detection of the scattered protons 
have been re-soanned systematically. The difihrent ial scattering cross section have 
been plotted as a function of the scattering angle. These include contributions of the 
indastio scattering of protons firom several low lying levels in Au>sT.. To esthnate 
this efltet, the differential distribution of the ranges of the seattered protons in i^ie} 
photographie emulsion has been determined. From this rangs distribution qurvis, 
the nppee 11 ^1* the differential elastio scattering cross section at various scattering 
angles has l^n estimai^^ 
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83. A New Approach to Nuclear Structure 

Y. G. Naik, Ahmedabad 

A now approach U> (lie st^ruoturo of the nucleufl is nttenlptcdi It gtves^a fiiUrty 
satisfactory explanation about nuclear shell structure as well as other questions of 
stability etc. It it based on the hypothesis that nth. element in the periodic table 
contains n particles inside the nucleus. Such a picture can be built up by assuming 
that the nucleus is mode tip of throe types of fundamental nuclei viz., hydrogen, deu< 
terium and tritium. A complete scheme of stable and unstable nuclei is evolved and 
it gives a better understanding of several important properties like isomerism, nuclear 
shell structure, abundance of isotopes, radioactivity, artificial radioactivity etCi 
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A bstracts. 

INORGANIC CHEMISTRY 


1. Spectrophotometric Studies on the Fonnetion and Decompositien of Copper 
biguanide chelate. 


MANOJ M. RAY AND PRIYADARANJAN RAY, Calcutta. 


The succ^sive formation constants and the overall instability constants of 
copper biguanide chelate have been determined from a pliotometric study of its 
formation from cupric ion and biguanide. Absorption spectra of the successive 
complexes have been measured. Copper inonobiguauide has an absorption 

maximum at 660 m/i and copper bisbiguanide at 620 m/x. Variation of the 
absorption spectra with pH shows the predominance of copper monobiguanide 

in tlie pH r.'Uige 3-4-5'4 and that of copper bisbiguanide above pH 5-4. From 

the optical density of soIution.s at optimum pH values and at constant ionic 
strength, containing bignanitle in excess over the stoichiometric ratio of the 
complexes, quantitative figures for the extinction coefficients of the complexes 

have been derived. 

There are two distinct equilibria, one between copper ion or hydrated copper 
ion and copper monobiguanide <jr its hydrate and the other between copper mono*- 
biguanide and copper bisbiguanide; simultaneous occurrence of more than two 
successive components in equilibrium is, however, excluded. Since in the system 
under study of the two absorbing entities, one has appreciable extinction at the 
absorption maximum of the other and vice versa, a simplified method has been 
developed for determining the concentrations of the complexes from the optical 
density measurements on mixture. The results compare well with those obtained 
by the standard metliod of solving simultaneous etinations. 


Absorbing Rntity 

Copper monobiguanide 
Copper monobiguanide 
Copper bisbiguanide 


Molar Extinction Coefficients 
(inwater at 30® ±2°) 

... 36-0 (660 m/t) 

... 9-0 (520 m/t) 

... 38-5 (520 m/t) 


The average value for tlie formation constant of copper monobiguanide is 
0‘0124xf0'® with a range O-Oll-O-OiSxlO'® and the same for copper bisbiguanide 
is 0-19x10* at 30®±2* at an ionic strength of 0-5 M. The overall formation 
constant is, therefore, given by 2‘28X10'*. 

Tlie instability constants of the complexes have been determined photo* 
metrically in a similar manner from their decompasition in solution. The method 
adopted consisted in treating the pure complex chloride with varying amounts of 
add. Prom measprenfent of pH values and absorption spectra of the equilibrium: 
Sblniions, the successive decomposition constants have been calculated. The. 
averaife vieilue. for copper bisbiguanide is 2*05x10^ and that for copper mend* 
bigiianide is 2’68xl0* st six ionic strength of (bS M at 30*^±2®...; Thd. successive ^ 
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and the acid dissociation constants of biguanide are 6-2 xlO-" and 8*1x10-'’ respec¬ 
tively. The overall instability constant is 5 01 x lO*'”, a value which is quite 
relevant with that calculated from the formation constant of the complex 

i.e. 4*25 xlO-’*. 


2. Spectrophotometric Studies on the Stability of Nickel biguanide Chelate. 

MANOJ M. RAY AND PRIYADARANJAN RAY, Calcutta. 

Studies on the variation of the absorption spectra of nickel biguanide system 
with pH conrlnsively show that only one complex species i.e. nickel bisbiguanide 
is present in solution within the pH range 5*0-8-4. Thus Bjerrum’s assumption 
that chelation takes place in a 8tepwi.se manner, though theoretically a sound 
one, cannot be verided in all cases. The instability constant of nickel bisbiguanide 
chelate has been determined photometrically, assuming that its decomposition or 
formation is a stepwise reaction. The absorption maximum of nickel biguanide 
chelate is at 460 m/t, characteristic of diamagnetic nickel complexes. She extinc¬ 
tion coefficient of the complex lias been calculated from the maximum optical 
density of solutions containing nickel ion and excess biguanide, assuming that 
the formation of the chelate is <<implete. This occurs for the range of pH 
8-0-8-4. The average value of the overall decomposition constant calculated from 
the optical densities at 460 m/i, of equilibrium solutions resulting from the 
decomposition of pure chelate with acid, is 4*27x10” at an ionic strength of 0*5 M 
at 30° ±2°. The overall instability constant is 3-80 x 10-'* which is more or less 
in accord with the overall stability constant 0*20x10'' detonnined from the studies 
on the formation of the complex at an ionic strength of 0*5 M at 30° ±2°. 


3. A Spectrophotometric Study of Lead-Alixarin Sulphonate Complex. 

ANIL K. AILKHKRjr and ARUN K. DRY, Allahabad. 

Alizarin Red S has been observed to produce a brownish orange colour with 
lead salts. The colour has bcKii found to be extremely seiusitive even in the case 
of dilute solutions. Tlie formation of complex has been studied .spectropliotome- 
trically using I^nicam S.l’. 500 spectrophotometer. The C(>m 2 )!ex has a maximum 
alxtorplion at a wavelengtli of 490 m,«. 

It was found that the optical density at 490 in,« is directly iW)portioiial to the 
concentration of lead present showing the validity of the Beer’s law in this case. 
Thus the reagent can he utilized for the colorimetric estimation of lead. 

The composition of the coloured complex was studied using Job's method 
of continuous variation and the maxiuiuin change in optical density was observed 
when the ratio of the reactant.s was 1:1. Tims it is coticluded that the complex 
as formed between one part each of lead and the dye. The effect of pH has also 
been studied. 


4. A Spectrophotometric Study of Copper-alixarin Sulphonute Complex. 

ANIL K. MUKHRRJI and ARUN K. DRY, Allahabad. 

The formation of a colonred complex between sodium alizarin snlphooate and 
bipositive copper has been reported. The complex, has been studied using 
Unicnm S.P. 500 spectrophotometer and it has been found that the complex shows 
maximum absorption in the spectral region of 500 m/*. The intensity of the 
colour is directly proportional to amoont of the copper present i,g. peer's 
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taw is obeyed. Thus it may be used for tlie colorimetric detemiuation of thife: 
copper. 

The composition of the complex has been determined using Job's method 
of continuous variation at various concentration and has been found to be in 
the ratio of 1:1 of tlie reactants. The effect of pH has also been investigated. 


S. Spectrophotometric Study of U»nyl<aurin Tricarboxylate Complex. 

.\NII/ K. MUKHRRJI and .\RUN K. DRY, Allahabad. 

Ainniunium Aiirin Tricarlx)xylate is usually used as a coloriinetric reagent for 
aluminium and recently (1956) we have reported that the comptrund yields coloured 
complexes with several metallic ions, including uranium. In this paper we have 
investigated the formation of red coloured uranyl-auriu tricarboxylate complex 
with the help of Unicara S.T. 500 spectrophotometer. 

It has been found that the complex has a maximum absorption at 540 ta/t. 
The compo.sitIon of the complex was studied at this wavelength using Job’s 
method of continuous variation. Several concentrations of the reactants were 
employed and the peak in the composition-optical density curve occurred at the 
ratio of I :1 of uranyl-ammoninni aurin tricarboxylate. 'thus the composition of 
the complex has been established to lie 1:1. 


6. Spectrophotometric Study of Uranyl Acetylacetonete. 

A. K. SUNDARAM and M. ST’NDAKRSAN, Bombay. 

A s[>ectrophoU)metric .study of uranyl-acetylaectoiie system has been mode. .\t 
pH 6, the compositions of the complex lias been found to be UOsR, where R 
represeuts the organic-radical. This methcHi lias been adopted for the estimation of 
uranium and is advauiagcoiis in that it is more sensitive than the usual 
thiocj'anate and peroxide methods. 


7. Study of the Thorium-Gallic Acid Compounds precipitated from Aqueous 
Solutions. 

CH. VENKATRSWARt,U and V. T. ATHAVAhR, Bombay. 

Tlie Ihoriunt-gallic acid compound, precipitated quantitatively at pH 30 to 
4.5, was investigated by estimating the unreacteJ gallic acid colorimetrically. The 
composition of the compound was found to be 1:1, which varied with variation 
of experimental conditions due to absorption of free gallic acid. j\n indirect 
colorimetric method was developed for the estimation of thorium in the range 
of 0*26 to 2-6 mg of thoria in 50 ml. 


8. Study of the Complex Formation between Beryllium Sulphate and Ammonium 
Amrin Tricarboxylate by the Spectrophotometric Method. 

ANII^ K. MUKHRRJI and ARUN K. DRY, Allahabad. 

In an .attempt to dud further applications of ammonium aurin tricarboxylate 
a$ n eplotijnetric red^ent we observed (1956) that beryllium produces a red coIoui%d 
o>mpWx-bavimg a-inax^ absorption at a spectral region of 530 m^. We have 
adopted the spectrophotometric method for the investigation of <x>loared beryllium* 
eprin triewboxyUte complex using Unicam S.P. 506 model spectrcphotomeibcv 




Bt 


Proc. 44th tnd. Sc. Cong.: Part ttl: Abstracts 

Different mixtures containing varying quantities of beryllium sulplmte and 
ammonium anrin tricarboxylale were prepared following Job's method of continuous 
variation. The optical densities of the solutions were measured at 530 in/t, and 
plotted against composition. It has been concluded from the graphs that only 
one complex is formed at a ratio of 1:1 of the reactants. 

;'9. Polarographic behaviour of Chromium E.D.T.A. Complexes. 

R. S. SUBRAHMANYA, Bangalore. 

The polarograms of chromium in presence of potassium sulphate as the base 
electrolyte, consist of two waves corresponding to the reaction of Cr+++—>-Cr++-->Cr. 
The ratio of the heights of the first to the second wave however Ls not as 1 :2. 
In a mixture, if the wave of another cation coincides with the first wave of 
chromium it would not be possible to compute the contribution to the total wave 
height from the measurement of the .second wave-step. This work has been under¬ 
taken to explore the possibilities of employing IS.D.T.A. to overcome such 
difficulties and also to get an idea of the nature of the complexes produced. It 
has been noticed that freshly mixed solutions of the disodium salt of E.D.T.A. 
and chromium are colourless but on standing turn ijink. It is surprising that 
the polarograms of the colourless and pink solutions, containing equimolecnlar 
proportion of chromium and the disodiuni salt of R.1).T.A, are identical. Two 
waves are noticed in both the coses. Addition of NaOII causes slight precipita¬ 
tion in the colourless solution and no precipitation with the coloured solution. 
Addition of sodium hydroxide is advantageous in getting very good blanks till 
the final current rise. It has been noticed that when the concentration of the 
coniplexing agent is increased bej'oiul twice that of chromium, only one well 
defined wave of Cr+++—>-Cr++ is observed. 

10. Studies of the Polarographic behaviour of Uranium Complexes. 

C. S. RAMANATIIAN and R. S. SUBRAHMANYA, Bangalore. 

Investigations on the polarographic behaviour of uranium complexes using 
citric acid, tartaric acid and ethanolamiues as coniplexing agents have been 
carried out. Potassium perchlorate which does not form a complex with uranium 
was employed as the supporting electrolyte. In presence of this indifferent elec¬ 
trolyte, uranyl ion exhibited two waves (E} 4 ’—0-21V and 0-88V vs. S.C.E.), the 
height of the second wave being times that of the first. On addition of 
lithium chloride, of the first wave was imaffected while that of the second 

wave was shifted by 0'3V towards the negative side indicating complexatioii. In 
citric acid solutions, a single wave corre.sixmding to -1-6 to -f5 reduction state 
was noticed while the second wave was masked by buffer. Results obtained with 
tartaric acid were analogous to that of citric acid. In both cases the half-wave 
potential shifted by about 0-3 volt. Wlien ethanolamines were employed as 
coniplexing agents one wave was obtained in the case of mono and diethanola¬ 
mines, while with triethanolamine, two waves were noticed. The polarographic 
curve indicates that the first redaction step is due to slnggnisb equilibrium 
between different species of complexes. 

11. Argentic Gimponnds of Pjrridino Dicarboxylie Acids. 

BIRESWAR BANERJEE and PRIYADARAilJAN RAY, Calcutta. : V 

In continuation of our previous work on bipositive silver complexea of 
monocarboxylic acids, we have been able to prepare, the argentic complexes of ell. 




the dicarboxyUc acids of pyridilie with the exception of that of dimcotinic aci^ ,. 
as this last named acid has not yet been available in snfficient quantities forv 
experimental work. 

All Uiese argentic complexes, viz. of quinolinic, cinchomeronk, isocincho-: 
meronic, lutidinic and dipicolinic acids, are formed by the oxidation, of silver 
nitrate and the acid concerned by means of alkali persulphate in aqueOus medium. 
They all form red .to dark-red finely divided crystals, more or less sparingly 
soluble in water. The argentic complex of dipocilinic acid has, however, been 
obtained in two difierent coloured forms, dark-red and green, the last one being 
produced at a lower temperature. The composition of all these complexes is 
given by the general formula Ag(XH), where XIIj=oue molecule of the pyridine 
dicarboxylic acid. With the exception of cindioiiieronic acid (3:4), all the 
complexes may be represented by a utonomeric structure like tliat of ‘ argentic 
picolinate. The structure of the argentic cinchomeronate resembles possibly tlrat 
of nicotinic or isonicotinic acid, being cither dimeric, or polymeric with the forma¬ 
tion of an unending two dimensional sheets and layers. The complexes are 
all decomposed by acids and alkalies. 

As might be expected all these argentic complexes are paramagnetic and give 
a moment value of approximately 1-73 X-ray powder photographs show that 

the green and chocolate modiiicatious of the argentic complex of dipicolinic acid 
differ in their crystal structures. Cupric and argentic quiuolinate crystallize with 
diKerent water molecules atid hence show, as might be expected, different X-ray 
patterns. 

12. Peroxy Titanium Sulfate. 

M. S, MOHAN and C. C. PATltl^, Bangalore. 

Peroxy titanium sulphate having the formula TiOjSOi, 3-5 H,0 has been 
prepared for the first time by the reaction of freshly precipitated titanium 
hydro^^de with calculated amount of sulphuric acid in presence of excess of 
hydrogen peroxide. The complex is very hygroscopic, and forms a stable solution 
ill the minimum amount of water but hydrolyses on dilution. The complex is 
also soluble in alcohol and docs not hydrolyse as in water. Spectral characteristics, 
thermal decomx) 0 .sition and stability of the comiilex with time have been studied. 

13. Fonnmtion of Complex Compounds between Ferric Chloride and Ammonium 

Tbiocynate. The System : FeClj-NH^CNS-HjO. 

C. S. PANDIS and S. S. GUPTA, I^uckuow. 

The S 3 ^tem : ferric chloride-ammonium thiocyanate-water has been studied by 
adopting the Monovariation method (Nayar and Paiide : Proc. Ind. Acad. Sci. 27A, 
(1948), 286) for the preparation of the solutions as the method is eminently sailed 
for tlie study of complexes in solution. Measurements of conductivity and viscosity 
of a series of mixed solutions of ferric chloride and ammonium thiocyanate 
indicate the existence of .six definite complex compounds. Both curves of conducti¬ 
vity and viscosity .shows breaks corresponding to Fe{CNS)“+, lk(CNS),+, Fe(CNS),*, 
Fe(CNS) 4 -, Fe(CNS),®- and Fe(CNS),*- complex ion.s. 

14. ' Formatioa of Comploot Componds between tlranyl Nitrate and Alkali NHrateo— 

Part I. The SyM : KNO,.UO,(NO,),.H,0. 

C. S. PANDB and S. S. Gupta, 1/Ucknow. 

, A dUTvtiy of ..literature shows that there is evidence for the formation of one 3 
defimte nrauyl nitrate and pomssiurn nitrate 
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formula : KNO,.UOj(NO,),. A systematic study now undertaken has revealed the 
presence of three complex compounds. The method adopted is to prepare stock 
solutions of M/10 strength of each of the two salts separately. 5 c.c. of 
UOjlNO,), are then pipetted out into a measuring flask of SO c.c. capacity, tlie 
requisite quantity of KNO, solution is added from a burette and the solution 
made upto the mark by addition of conductivity w'ater. In this way*27 solutions 
are made in whicli the concentration of nranyl nitrate remains the same, while 
that of potassium nitrate varies systematically from (O-OM) to (0-052M.). 

The physico-chemical properties, namely, density, viscosity, and conductivity 
of such a set of solutions have been studied. The values of conductivity and 
viscosity were then plotted against the concentration of potassium nitrate. Both 
curves indicate three breaks at concentrations corresponding to the compounds ; 
KNO,.UO,(NO,),; 2 KN 03 .U 0 i,{N() 3)3 and 4KNO,.UO,(NO,),. Of these only the first 
one has been isolated. 


IS. Formation of Complex Compounds between Urea and Alkaline Earth Hallides 
—Part X. 


C. S. PANDE and M. P. BHATNAGAR, Bucknow. 

The existence of complex compounds between urea and halides of barium in 
aqueous solutions has already been reported in the earlier parts of this series 
find. Sci. Cong. Abstracts, 1^4 and 1955). A number of physico-chemical pro¬ 
perties, namely, conductivity, viscosity, rheochor, surface tension, parachor, 
refractivity, depression in freezing point, etc., have been utilized in the investi¬ 
gation of these complexes in solution. In order to determine the nature of the 
nucleus of the coinple.vion, the transport naml)er measurements were made. The 
method employed by us was the s.iine as adopted by Nayar and Pande (Proc. Ind. 
Acad. Sci. 27, (1948) 5A, 354). ^ 

The results obtained with the experiments on transport number indicate: 
(1) No significant variations in tlie value.s of Ba ion in the presence of urea at a 
molecular ratio of 2:1, showing almost no tendency for the formation of the 
compound 2BaX,.CO(NH2)j,. (2) Different orders of magniture in the value.s 
corresponding to other complexes assumed to exist in solution, prove the exi.sterice 
of such complexes. (3) Almost the same variations in all the three systems at 
the same molecular ratios, indicate the complexes found in all the systems are 
alike in nature. 

Thus the existence of the complexes (1) BaX,.CO(NHa)„ (2) BaX,.2CO(NHj)„ 
(3) BaXa.3CO(NHj,), (only in case of iodide) and (4) BaXj.4CO(NH,)j, (where X=C1, 
Br or I), reported earlier becomes more convincing. 


IS. Formation of Gimplex Compounds between Urea and Alkaline Earth Halides 
Part XL 

The Systems : vSrX,-CO(NH,)a-H,0 
M. P. BHATNAGAR and C. S. PANDE, Dneknow. 

Specific conductivity and relative viscosity measurements of the systems: 
Cl) SrCl,-CO(NH,),-H,0, (ii) SrBr,-CO(NH.),-H.O, (iii) Srl,-^C0(NH,),-H,0 
reveal the existence of four complex compounds liaviiig the formnlae: 

(1) SrX,.CO(NH,)„ (2) SrX,.2CO(NH,),i 

(3) SrX,.3CO(NH,), and (4) SrX,.4C0(NHi),.; ; ■, 

(XcCl, Br or 1). ' 
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The'method of Moupvariation was employed in thp preparation of the solutions '' 
and investigation of the physico-chemical properties. A series of mbced solnliotis 
was prepared in such a way that the concentration of strontium halide was kept 
constant while that of urea varied systematically, in each set of solutions^ 

Kohlrausch’s meter-bridge method and Ostwald's Visco-meter method were used 
in the investigation of the above properties. The values of conductivity and 
viscosity yielded curves when plotted against the variable concentration of uresv 
The curves showed four definite kinds which occur at exact stoichiometric ratios of 
the components corresponding to the compounds. 


17. Formation of Complex Compound* between Urea and Alkaline Earth Hallkles 
—Part XII. The System* : CaX..CO(NHJ,.H.O. 

M. P. BH.\TNAGAR and C. S. PANDR, I^ucknow. 

After studying the systems : Barium halide—^nrea—water and Strontium halide 
—urea-water (loc. cit.), it was of interest to extend the investigations to calcium 
halides, to discover the analogous and other complex compounds, if any more, in 
solution. 

The measurements of conductivity and viscosity of the mixed solutions of 
calcium chloride-urea, calcium bromide-urea and calcium ioilide-urea, indicated the 
existence of five definite complexes in solution, the formulae of the compounds 
are; 

(1) CaXj.CO(NH,)a, (2) CaX,.2CO(NH3)„ 

(3) CaX*.3CO(Nll,)„ (4) CaX-.4CO(NH„)a and 

(5) CaX,.6CO(NHs),. 


18. Reaction of Zirconyl Chloride with Mandelie Acid. 

R. N. KAPUR and R. C. MRHROTRA, Lucknow. 

The precipitation reaction between zirconyl chloride and mandelie acid has been 
studied under varying conditions. It has been found that even, in the presence of 
much larger amounts of mandelie acid (upto 4 moles), the precipitate corresponds 
to a mono-mandelute. nie composition of the precipitate varied on increasing the 
concentration of the reacting solutions and also by increasing the aciditj* of the 
medium above about O-I norninl. In the presence of abont 2-4 normal hydrochloride 
acid, the tetra-mandelate begins to be precipitated. A preliminary conductometric 
titration of zirconyl chloride with mandelie acid has also been carried out. 

19. Reaction of Zirconyl Chloride with Sodium Mandelate. 

R. N. KAPUR and R. C. MRHROTRA, Lucknow. 

The reaction between zirconyl chloride and sodium mandelate has been studied 
by anal 3 rsing the precipitate obtained when the two solutions were mixed at the 
room temperature in varying molar ratio. Contrary to the assumptions of earlier 
workers, it has been sliown that the precipitate in all the cases consists of mainly 
mono-mandelate. In this respect, the reaction has been shown to be similar to the 
reaction between zirconyl chloride and mandelie acid in dilute neutral solutions. ' 
However, the two reactions liave been shown to differ in one respect that the pre* 
cipitated n^d^natidelate has a tendency to dissolve in the sodium mandelate wlieii 
the ratio of mandeiie acid: zirconium exceeds 2. A preUminary study of the' 
reactiem has . also been carrie^^ out by condnctoinetric and electrometric titratiori; 
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20. Reaction of Titanium bepropoxide and Ethoxide with Acetic Aidipdride. 

K. C. PANDE and R. C. MEHROTRA, I,ucknow. 

The reaction of titaninm ethoxide and isopropoxide with excess acetic anhydride 
results in the formation of a compound which corresponds in analysis to^OCTilOAc),],. 
No tctra-acetate of titanium could be prepared by the above reaction. The reaction 
of titanium isopropoxide with acetic anhydride (one, two and three moles) was 
further tried. It has been shown that the reaction npto two moles is facile and the 
compounds, mono-acetate titanium tri-isoprupoxide and di-acetate titanium di-isopro- 
poxide were isolated for the first time by the above reactions. Further reaction of 
the di-acetate compound with acetic anhydride becomes slow and the tri-acetate 
titanium mono-isopropoxide formed reacts with the remaining di-ucetate compound 
resulting finally in the formation of a prodnet which corresponded in analysis to 
0[Ti(0Pr) {OAc),]j, Tliis product on treatment with acetic anhydride has also 
been found to jdeld the oxygen bridge tri-acetate of titanium 0[Ti{0Ac)j]j. 


21. Mono- and Di-soaps of Aluminium. 

K. C. PANDE and R. C. MEHROTRA, Eucknow. 

The existence of Tri-, di- and mono-soaps of aluminium has been in doubt for 
over three decades. Conflicting opinions have been expressed regarding the exist¬ 
ence of all the three types. The authors have recently described the preparation 
and properties a number of aluminium tri-soaps. In tliis communication, the 
existence of di- and mono-soaps of aluminium has been estaldished. 

Mono- and di-isopropoxy laurates and stearates of aluminium have been pre¬ 
pared by metathetic reactions between aluminium isopropoxide and the calculated 
amount of the corresponding f.atty acid. On treatment with acetyl chloride, the 
isopropoxy laurates have been shown to yield the corresponding mono-. and di- 
chloro laurates. All these soaps give solution of low viscosity in benzene. 


22. Formation of Complex Compounds between INvalent and Univalmit Salts in 
Solutions—Part 1. The System : Ba(N0,)2-MN0,*H|,0. 

R. C. AGGARWAE, Lucknow. 

Physico-chemical properties namely conductivity and depression in freezing points 
of the systems : Ba(N0,),-MN0,-H,0 (where M = N{j, K & NH^), were studied 

by the inonovariation method. On plotting the values of these properties against 
the concentration of the component that varies, smooth curves were obtained, 
indicating the absence of definite stoicliiometric complex compounds in the systems 
studied. However, the deviations of the properties from the additivity suggest the 
existence of very unstable complex anions of barium in the above systems. The 
resnlts obtained from cryoscopic and conductivity measurements are in conformity 
with transport number measurements of barium carried ont earlier- by Nayer and 
Aggarwal (Proc. Ind. Sci. Cong. Asso. Ill, 1952, p. 71). 

23. Formation of Complex Compounds between Bivalent and Univalent Salt in 
Solution—Part II. The System i M(NOj) j-KNO,-HjO. 

R. C. AGGARWAL, Lucknow. 

From a study of the physico-chemical properties like density, relative viscosity, 
conductivity and depression in freezing points of the systems: strontiuih uitfate* 
potassium nitrate-watw; zinc nitrate-potassinm nitrate-water and tndxrnric nitntte* 
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potassinm nltrate<water, it has been concladed that definite stoichipnietric complex^; 
do not exist in the above systems. Deviations from Uia additivity, however, i^dica^: 
the presence of very unstable complex anions of strontium, zinc ahd mercury in. 
the above 83 r 8 tem 8 . 

24. Formation of Complex Compounds between Bivalent and Univalent Salts in 

Solution—^Part 111. The System : Barium halide-alkali halido-water; and 

Strontium iodide-potassium iodide-water. 

R. C. AGGARWAD, Lucknow. 

In Part (I & II) of this series from a study of the physico-chemical properties, 
it has been concluded that no definite stoichiometric complexes exist in the systems 
barium nitrate-alkali nitrate-water and str<mtium nitrate-alkali nitrate-water. 

Since the halides have a much greater tendency to form complexes than nitrate, 
it was thought worthwhile to extend the investigations to the halides of barium 
and strontium. Studies of conductivity, freezing point depression and transport 
number of the systems barium halide-alkalilialide-water and strontium halide-alkali 
halide-watcr show behaviour analogous to the nitrates. The results are, however, 
not at all extraordinary when it is seen that salts of strongly electro positive alkali 
and alkaline earth metals are involved. 

25. Formation of Complex Compounds between Bivalent and Univalent Salts in 
Solution—^Part IV. System : 11gClj-KCl-H,0. 

R. C. AGGARWAL, Lucknow. 

A systematic study of the system HgCI,~KCl-H,0 was undertaken with a view 
to reconcile the controversy in the literature regarding the exact number of com¬ 
plexes formed in the above system. Physico-chemical properties namely, freezing 
point depression, electrometric titrations and transport number have been studied. 
On plotting the values of freezing point depression and pH, abnormalities are 
observed at tw’o places in each curve corresponding to the formation of the com¬ 
plexes KHgCl, and KjHgCl*. The negative values of the transport number of 
mercury in mixtures of mercuric chloride and potassinm chloride of the composi¬ 
tion represented by the two complexes given above show that the complex cora- 
ponnds formed are fairly stable. 

26. Aquo-«mino Antimony Chloride. 

H, K. DASH and S. PANI, Cuttack. 

Mono-aquo-monammino dichloro antiinonous chloride SbCl,.NH,.H,0, mono-aqno- 
diammino<;hloro antimonons chloride SbCl,.(NH,),H,0 were prepared and analysed. 
The evidence of the existance of a triammino complex SbCl,.(NH,),H,0 has been 
obtained. The probable strnctures of these complexes are— 

Sb (Nll,)l Cl , fsb (NH,).l Cl, and f Sb 

OH, J I OH, J L * 

27. Acetyl Chloride a« u Non-aqneoni Solvent—Part III. Metalhetical reectioua 
in Aeefyl Chloride. 

' SARjrr SINGH SANDHU and RAM CHAND PAUL, Hoshiarpur. 

, .Metathetical reasons between bases such as a-picoUne dimethyUphenyl-benzyl 
Ammonium chlmride abd demefbyl atiUine, and solvo adds, stannic chloride, titconium. 
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tetrachloride and tilanimu tetrachloride have been carried oat in acetyl chloride 
as solvent. As a result of tliese reactions salt like complexes (dimethyl phenyl 
benzyl ammonium), SnCl,, a-picoline (CH,CO),SnG, 3-dimethyl aniline.2SnCl4, 
4 iCH,COCI: (dimethyl-phenyl-benzyl ammonium), ZrCI,; o-picoline (CH,CO,ZrCl,; 
o(dimeihyl aniline). BZrCl,; 3|CH,COCl, (dimethyl-phenyl-ben^l ammoniam),TiCl„ 
a-picoline (CH,CO),TiCl„ (dimethyl-aniline, TiCl 4 .CH,COCl have |ieen obtained. 
Tellurium tetrachloride has been employed as a Lewis acid and its reactions with 
solvo bases pyridine and a-picoline and quaternary salt gave (pyridine) (CH,CO), 
TeCl„ a-picoline (CH,CO),TeCl, and (dimethyl-phenyl-benzyl ammoniam),TeCl,. 


28. Studies on the Carbonates of Nickel 

R. M. MALLYA, A. R. VASUDKVA MURTHY and K. R. KRISHNASWAMI, 

Bangalore. 

Various conqiosiiions have been attributed to the basic carbonates of nickel 
obtained by the addition of the alkali carbonates to aqueous nickel salt. Tlie 
physico-chemical studies carried out in the present investigation indicate that the 
composition of the basic carbonate is NiC0,.3Ni(0H),.2H,0, when ecjuivalent 
amounts of nickel sulphate and alkali carbonate are mixed. Kven in presence of 
a large excess of sodium carbonate (three, equivalents) the composition of the 
precipitate remains the same. The physical properties of the precipitate, however, 
greatly vary depending on ageing of the precipitates. These properties have been 
investigated by the mea.surement of the surface area of the precipitate by the 
dye-adsorption method and the B.K.T. method. In general, it has been noticed 
that the surface area of the precipitate increases with the ageing of the precipi¬ 
tate. An attempt has been made to explain the variation of the catalytic property 
of nickel when prepared by different methods. The effect of temperature on the 
decomposition of the basic carbonate has l.)eeu investigated using thermogravimetric 
analysis and also thermal decomposition in vacuum. The compound loses mostly 
water between 100 and 220°C. At higher temperatures (260 to 420°C) the carbon 
dioxide is the main prurluct of decomposition. 


29. Studies in Corrosion of Brass. 

A. K. M. TRIVRDI and M. N. DRSAI, Ahmedabad. 

Brass vessels are frequently utilized in India for domestic use including cooking 
and serving food. An attempt is made to study the corrosion of brass in acqueous 
solutions of salts, organic acids, and in acidic suljstances of domestic use like 
Tamarind, Kokum, Hog-plums, Lemons, Tomatoes etc. Both alpha and alpha-beta 
brasses were employed. Studies in corrosion were followed by (A) Loss or gain 
in weight, (B) Determining percentage of copper and zinc dissolved by the 
medium, (C) Changes in pH and (D) in some cases by microphotographs of the 
corroded specimens. 

Generally it has been found that Sodium Chloride is the most corrosive substance 
and Sodium Sulphate is the least corrosive. Corrosion is least at pH 4*15 and S'25 
when solutions of various pH (2-2 to 7-9) were employed. The coirosiye power -Of 
Acetic, Malic, Citric and Tartaric acid was in that order. Ripe tomatoes con¬ 
taining tartaric acid are least corrosive while kokum was more corrosiye; than 
tamarind. 

Immersion of an a-brass plate in N/iOOQ tartaric add leads to thei develo^enf 
of a permanent im^ession on the plate. 
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ANALYTICAL CHEMISTRY 

30. Di>j9-liydroK]r ethyl rnbeuiic aehl u a coleriinrtiic reagent. 

J. XAVIER and PRIYADARANJAN RAY, Calcutta. 

Di-/3-liydroxy ethyl rubeanic acid like rubcanic acid and its substituted derir 
vates reacts with metal salts giving coloured inner complexes. These reactions 
have been made use of in the detection and determination of copper, cobalt, nickel 
and palladium. Spot tests carried out on a porcelain plate gave the following 
identification and concentration limits: copper O'OSy (1:8x10*); cobalt 0-025y 
(1 :16xl0*); nickel 0-0£5y (1 :16x10*), and palladium 0-06y (1 :5xl0*). Hydroxy ethyl 
rubeanic acid serves also as a useful reagent for the spectrophotumetric determina' 
tion of these metals, except cobalt. Copper was determined in acetone>pyridine 
medium, measuring the optical density at 390 m/i, between 10-1 and ll-O j)H. The 
system obeyed Bear's law and gave a sensitivity of 0-007y Cu per cm* (Sandell) 
and 0-03y Cn per cm* (practical). .Alcoholic-pyridine solutions of the nickel complex 
gave fairly constant readings after 45 minutes, when measured at 500 mju and at 
8-5 to 9-0 pH. The system followed Beer’s law, giving a sensitivity of 0-009y Ni 
per cm* (^ndell) and 003y Ni per cm* (practical). For palladium estimations 
95% ethyl alcohol was found to be the best solvent. The colour intensity remained 
constant between 1-0 to 9 0 pH. The optical deu.siiy was measured at 390 m« and 
was found o follow Beer’s law. The sensitivity wa.s given by 0-01 ly Pd per cm- 
(Sandell) and 0’047 Pd per cm* (practical). 

The reagent was prepared by warming rubeanic acid with an alcoholic solu¬ 
tion of etlianol amine. The product on recr> staliisation from ethyl alcohol gave 
orange-yellow rhombic plates, melting at 93-94®C. 


31. 2-Mereapto quinoline (thiocarbostyril) as a colorimetric reagent tor copper 
and palladium. 

J. XAVIER and PRIYADARANJAN RAY, Calcutta. 

2-Mercapto quinoline is introduced as a sensitive and selective reagent for 
copper. Spot test determinations gave limits of identification as 0-03y Cu at a 
concentration limit of 1 :430,000 on filter paper and as 0-Q25y Cu at a concentration 
limit of 1 :1,000,000 on spot plate. Copper, palladium and bismuth, after separation 
by employing the disc chromatographic method, could be detected in presence of 
eacli other by spraying an alcoholic solution of 2-mercapto quinoline and subse¬ 
quently exposing the chromatogram to hydrochloric acid fumes. 

Copper was estimated spectrophotometrically in 1 : l aqueous propionic acid 
medium. At 450 tn/i the yellow colour showed adherence to Beer’s law, giving d 
sensitivity of G-0045y Cn per cm* (Sandell). Mineral acids or neutral salts when . 
present in excess diminished the colour intensity. The orange-yellow colour 
developed by palladium salts with 2-mercapto quinoline in alcoholic medium served 
as the basis of dstimating the metal spectrophotometrically. The system obeyed 
Beer’a law, when tbd optical denMty was measured at 450 m/t in the pH range - 
l'f^'8.; T^^ O'OOOy Pd per cm* (Sandell) and O'OSy Pd per ci* 

(practical).}' 

S-Mercapto quioolihe was prepared by heating carbostyril with pliospliorns 
^tasn^idc 
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32. C>lorim«tric detemination of Uranium by Organic Reagent*. 

ANIL K. MUKHERJI and ARUN K. DEY, Allahabad. 

Ware (1945) suggested the nse of several new organic reagents for tlie colori¬ 
metric determination of Uranyl ion. In recent pnblicatious (1966) we have 
described the use of sodium alizarin sulphonate, Ammonium aurin tricarboxylate 
(1956) and Rhodizonic acid (1957) for the production of characteristic colours with 
various metallic ions. Raghava Rao and covvorkers (1955) have also reported the 
use of Alizarin Red S for the colorimetric determination of uranium and thorium. 

In this paper ..we have shown that .\innionimn .Aurin Tricarboxylate, 1 :8- 
Dihydroxy-naphtIiaIene-3 ;6-disnlphonic acid, stadium alizarin sulphojiatc and 7-Iod<v 
S-Hydroxytjainoline-S-sulphonic acid yield coloured complexes with uranyl com¬ 
pounds, and this can be utilised fur determining uranium on a micro-scale 
colorimetrically. 

33. Colorimetric determination of Manganese with Benzo-hydroxamic Acid. 

AMIYA KUMAR CHAKRAUTTRTTY, Calcutta. 

Manganese salts have been found to react with many hydruxamic acids in 
alkaline medium to form red-violet coloured complexes. The reaction with benzo- 
hydroxamic acid above pH 9-5 is rapid as well n.s sensitive and has been utilised 
for working out a method for the colorimetric estimation of manganese. l*he 
coloured solution has maximum absorption in the region 480-510 m/i. Beer's law 
holds good throughout the instrumental range. Sensitivity -OM-y Mn/cm®. 

34. Use of Molono-hydroxamic Acid ma a Colorimetric Reagent. 

AMIYA KUMAR CHAKRABURTTV, Calcutta. 

The sensitive colour reactions given by uranium (vi), vanadium (v), molyb¬ 
denum (vi) and iron (iii) with nielouo-h 5 droxainic acid have been utilised for 
working out methods for the estimation of traces of these elements spectroplioto- 
metrically-. 

Uranium forms a bright yellow colour, the maximum intensity of which 
remains unaltered in the pH-range 6-5 to 8-5. The colour given bj' vanadinm is 
reddish brown, its optimum pH-liinit being 7 to 8-5. The intensity of the yellow 
colour of niolylidenum also is independent of pH in the range of 6-5 to 8. The 
absorption of all the above colour systems increases continuously towards the 
ultra-violet region. The .absorption of the reagent itself above 360 in/i being 
negligible, measurements in all cases were carried out between 360 to 400 m/». Iron 
gives an orange colour of constant intensity above pH 6, having its absorption 
maxima in the range 430-440 m/t. The colour intensity does not decrease even 
upto pH 11-5, 'In all these systems Beer’s law was found to hold good at all con¬ 
centrations w'ithin the instrumental range. Sensitivity: -lOy U/cm® (360 m/t) and 
•3y U/cm* (at 400 m/t) for uranium: •025y V/cm* (at 360 m/t) for vanadinm, 
•06y Mo/cm* (at 360 tap) and -137 Mo/cm* (at 400 ni/t) for molybdenum and! 
•026y Fe/cm* (at 440 m/t) for iron. 

35. Glyclnekydroxamie acid u a Colorimetric reagent. 

AMIYA KUMAR CHAKRABURTTY, Calcutta. 

Studies on the. soluble oaloured complestes of glycine hydroxamic acids with 
iroitj molybdenum, vandinm and cerium have revealed the pbssihitity of uring 
the reagent for the colorimetric determination of small amounts of these'elemejtta. 
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Iron ^ves aa orange colour in the pH range 6-i0‘5 and can estihiat^ 
430>440 ttifi, the region of maximum absorption. The colour S 3 rstem follows 
law within the measurable limit. Sensitivity ■Q25y Fe/cm*. Molybdenum al^: 
gives yellow colourj the intensity of which remains unchanged within the pH 
range of 5*7-7 when measured at 400 m/i or preferably at a lower value of ^0 
as tlie intensity of absorption increases continuously towards the ultraviolet. The 
system follows Beer’s law. Sensitivity -oey (at 370 mp) and •12y Mo/cm^. at 
400 m^. The intensity of vanadium colour remains unchanged in the pH range 
6*5-8 and is also proportional to vanadium concentration. The colour intensity as 
in the case of mol 3 'bdenum increases continuously towards the ultraviolet. ■ Sensi¬ 
tivity *06y V/cm* at 360 m/x. 

Cerous salts in presence of the reagent .slowly develops a red-hrow’n colour 
above pH 9*5 which serves as a ready metliod for the detection and determination 
of cerium, the colour development is completed after 15 minutes and remains ntt- 
cltanged for more than an hour. Sensitivity *05 y Ce/cm* when measured at 370 mp. 


36. o-Hydroxy acetophenone oxime u an analytical reagent for the colotim^ric 
estimation of Vanadium. 

SAlIvBNDRA NATH PODDAR, Calcutta. 

The pre.senl paper introduces o-bydroxy acetophenone oxime as a new, stable 
and widely applicable colorimetric reagent for the estimation of vanadium. In 
•ncid solution vanadates give a reddish-brown precipitate with the reagent. The 
precipitate is highly soluble in alcohol, giving a reddish-yellow colour which is 
maximum at pH range 2*5-3*7. The intensity is fairly high permitting the deter¬ 
mination of very small amount of vanadiuni, 

'I'he optical density of coloured solution of vanadium with the reagent increases 
contiyuou.sly toward.s the shorter wavelengths, the reagent also shows consider¬ 
able absorption towards ultra-violet, but in acidic solutions (pH 2-4), the absorp¬ 
tion is quite negligible at 400 m/<. Hence, all measurements w'ere made at this 
wavelength. 

All the colour measurements were made in 50% ethanol medium with a Unicam 
SP 600 spectrophotometer using I cm. glass cell, the pH measnremeiits were made 
in a Cambridge bench tj*pe pH meter. All the reagents used were chemtcallly 
pure of G.R. quality. 

The sensitivity of the colour reaction was found to be O-OGy per cm*. Tlie 
colour system obeyed Beer’s law over a wide range of vanadium concentration. 
The colour was stable for about 8 lirs. and temperature 20° to S0°C was found 
to hat'e no effect on it. An excess of reagent equivalent to 49*60 times that of 
metal was required for the development of the maximum colour. Common ioiis 
like those of alkali metals, alkaline earth metals, aluminium, magnesium, nickel, 
cobalt, zinc, cadmium, mercury and lead as well as chloride, bromide, iodide, 
sulfate, liitrate, nitrite, phosphate, molybdate, and tungstate do not interfere; 
ferric ion can be effectively masked witli phosphoric acid, but fluoride, citrate, 
tartate, oxalate irons and also copper, titanium and palladium were found to in¬ 
terfere seriously with the estimation of vanadium with this reagent. 

37. .«<JHsrdlroxy : Aeotophenone Oxine os mn analytical reagent. Part I. 

\ VC ^ ^ 

The reactions of o-hydroxy acetophenone oxime with varions nietollic^ ibns have 
been stuped on a qualitative basis and compared with those of. salicylaidoxinytiL;' 
^ wkit^; it toay: be ' tegerded as a methyl Privative. As snhstitittiott - of. |iC;: 
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methyl group is known to introduce a considerable modification in the properties 
of organic molecules due to its hyperconjugating power, a systematic investigation 
of its properties ns an analytical reagent was made. The result of such study 
has now established the usefulness of the reagent fur the gravimetric estimation 
of copper, nickel, palladium, vanadium, and titanium as well as for the colorimetric 
estimation of iron, uranium and vanadium. 

'i'he complex copper, nickel, palhidium, vanadium, uranium and titanium com¬ 
pounds have been prepared in the pure state and their properties studied. Magnetic 
susceptibility measurements .showed that the copper compound is an usual para¬ 
magnetic (i(-l-85); the nickel and palladium complexes are diamagnetic, suggesting 
thereby their square-planar structures with dsp" Ixinds ; the titanium and uranyl 
complexes are diamagnetic; the vanadium complex is also diamagnatic which, from 
a consideration of its reddi.sh-brown colour seems to suggest that the compound 
contains a pcntavalent vanadium witii d*sp’ bond. 

38. o-Hydrozy Acetophenone Oxime as an Analytical Reagent, Part II. Gravi¬ 
metric estimation of copper and nickel and their separation from each other 
as well as from other metals. 

SAILISNDRA N.\TH PODDAR, Calcutta. 

Gravimetric estimation of copper and nickel and their se|>aratiou from each 
other as well as from other metals with good results by means of o-hydroxy aceto¬ 
phenone oxime has been descril)ed in this paper. Copper and nickel are quantita- 
tivevly precipitated by this reagent at pH 2‘1-8-0 and 4-8-8-.'> respectively. The 
precipitates after drying at I05°-nO°C have the composition M(C,H,0,N)j, where 
M represents copper or nickel. O-hydroxy acetophenone oxime being the methyl 
derivative of salicylaldoxime, the solubilities of its metallic complexes appear to 
be less, and the stabilities mure, than those of salicylaldoxime complexes, os is 
evident from the pH values of complete precipitation of copper and nickel! 

Copper and nickel have been estimated in vnrj-ing amounts with this reagent. 
In a mixture of copper and nickel ions, copper was separated by precipitating at 
pH 2-3. No entrainment of nickel in the copper precipitate was observed. Nickel 
was then estimated in the combined filtrate and washings by adjusting the pH 
at 5-5-5 (with the addition of further quantity of reagent is necessary), when the 
nickel compound was completely precipitated. 

Copper lias been estimated at controlled pH without any interference in pre¬ 
sence of lead, mercury, cadmium, arsenic, cobalt, manganese, zinc, uranium, 
magnesium and phosphoric acid. Iron (Ill), antimony, vanadium and bismuth, 
when present, were masked by using tartaric acid. 

Estimation of nickel was also earned ont at controlled pH, without any 
interference, in presence of lead, mercury, zinc, cadmium, manganese and magne¬ 
sium. Iron (11.1) and bismuth, if present were masked as usual by tartaric add. 
Cobalt, if present in quantities four limes that of nickel, gives a slightly higher 
value for the latter. 

39. Complex Compound* of Oiibo-hydroxy DibauoylmMhxno vrith K- mid 
Torvalent Metal*. 

S.MIvBNDRA NATH POpDAR, Calcutta. 

Complex camponnds of ortho-hydroxy dibemsoylihetliane/with..(a9pper, nitikeli 
cobalt (IP, manganese (ip, uranium, and iron (III) have been prepar^ in the 
pure state. The ketone behaves as a bi-dentate. ligand. The properti^ of the' 
complexes have been studied and their structures discussed. Further work oh the 
use'of the substance as a colorimetric reagent is in progress. . . - 
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40. So<liiim AUnuriiiHiulplioMto m» a Celanmetric Reagimt in inorganic 

Effect of pH on tho ctnicturo of the compound and coloiir reactione wMb.. 
metallic ion*. 

ANIL K. MUKHERJI and ARUN K. DRY, Allahabad. 

Alizarin snlplionic acid known as Alizarin Red S lias been found to prodnee . 
colour reactions with various metallic ions. The colour produced is very sensitive 
with lead, copper, iron, aluuiinium, uranium, thorium and titanimn. The change 
of colour witli pH> of Alizarin Red S has been followed spectrophotometrically and 
the colour has been found to change from light yellow to red and violet with 
progressive increase in pH. The possible structures liave been discussed and the 
observed wavelengths in the peaks of maximum absorption have been found to be 
in general agreement with those calculated by Kulin's exiiression deduced from 
wavemechanical considerations. 

41. S^aration of Niobium hrom Tantalum, Titanium, Tin and Antimony by 
8-Hydroxy*qainoiine (Oxine). 

G. K. BELRKAR and V. T. ATIIAVALR, Bombay. 

From solutions of earth acids in tartrate medium and adjusted to a pH-6-<>, 
niobium can be quantitatively precipitated by oxine. From the filtrate, tentalum 
can be recovered by tannin. Titanium is distributed in the two fractions. Each 
fraction is to be corrected for titanium by estimating it by the peroxide method. 

For eartli acids obtained by direct complexone tannin prot^ediire and containing 
tin and antimony oxides, the same procedure for separation of niobium in the 
tartrate medium is followed. However, prior to the recovery of tantalum by 
tannin, tin and antimony in the o.xine-filtrute are removed by precipitation as 
sulphides by hydrogen sulphide. 

• 

42. Determination of Cadmium a* Salicylaldoximate by Non-Aqueous Titration. 

MIHIR NATH DAS, Calcutta. 

Cadmium can be quantitatively precipitated from aqueous solution with 
salicylaldoxime at pH 8-9, but the precipitate has no definite composition, being 
a variable mixture of mono- and di-salicylaldoximate.s, and hence is useless for 
quantitative analysis. The precipitate can, however, be used for estimation of 
cadmium, by converting it into acetate and then titrating the acetate in glycol- 
isopropyl alcohol mixture with standard perchloric or hydrochloric acid in the 
same solvent, using thymol blue as indicator. E.xcellent results have been obtained 
by this method, the accuracy being of the order of ±0-3%. Tlie method can be 
conveniently used for analysis of mixtures of copper, cadmium and lead. .All these 
metals are precipitated by salicylaldoxime, but at different pH values, so that 
quantitative separation can be effected by adjusting the pH of the solution, and 
then iSBch constituent can tie separately estimated by non-ncqneous titration after 
conversion to the acetate. 

43. Gravimatrie Determination of Mercury. 

G. R. SOMAYAJULU, Calcutta. 

Mercurous salts. have been disproportionated into mercuric state, and metallic 
merchty by additioin of potassinln iodide. The metallic mercury is filtered oft, 
dried and vreighed. Prom tiie weight of mercury thus obtained the am0ht of 
nercorow. milt is egloilated. Alternatively after disproportionation of ths 
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corous salt with potassium idodide, the mercury iu the mercuric state also is 
reduced to the metallic state by treatment with formaldehyde and alkali. The 
weight of mercury thus obtained corresponds to tlie total amount of mercury pre¬ 
sent in the mercurous salt. The second procedure is also applicable to the analysis 
of mercuric salts. The above procedures constitute reliable gravimetric proce¬ 
dures for the determination of mercury. * 


44. CrKvimetrie EsUnwtion of Lithiiim as lithium phosphate using potusium 
phosphate reagent. 

K. N. VISHWESIIWARAIAH, C. C. PATEI/ and K. R. KRISHNASWAMl, 

Bangalore. 

Potassium pliosphate reagent of pH 9*5 prepared by mixing potassium 
hydroxide and orthophosphoric acid has been successfully employed for the gravi¬ 
metric estimation of lithium as lithium phosphate (l/i^PO^) in 60% ethyl alcohol 
medium. The amount of lithium that could be detetmined is from 5 mg. to over 
1000 mg., even in presence of other alkali metal salts whose limits of tolerance 
are also determined. A solubility correction of 0-36 mg. of lithium for every 
50-0 ml. of the precipitating medium is also to be added to the value of lithium 
obtained gravimetrically by this method. 


45. Study on the separation of cent per cent UX, from aged uranium solution 
and the importance of calcium as a non-isotopic diluent for thorium in the 
distribution studies of trace amounts of thorium. 

B. C. PURKAYASTHA and S. N. BHATTACHARYYA, Calcutta. 

A search in the literature shows that there is no simple method to separate 
cent per cent UX, in equilibrium with U, without any trace of carrier in it. In 
the present investigation UX^ has been carried quantitatively from aged nranyl 
nitrate solution by coprecipitating it with CaC,0«.TI,0 in acetic acid solution. The 
precipitate of CaCgO^.HjO containing cent per cent UX, was carried with Fe(OH)j, 
scavenger—thus separation from calcium was effected, The Pe(OH), precipitate 
containing UX, was dissolved in about 6N hydrocliloric acid and was subjected to 
continuous extraction with isopropyl ether and tlius about cent per cent UX, was 
left in the aqueous layer. Quantitative recovery in each stage was tested. The 
result was also verified by absolute j3-connting through a delimiting diaphragm. 
The choice of calcium as the carrier for UX, is much better tlioti lanthanum or 
zirconium because it can easily be separated from UX, by solvent extraction, ion 
exchange, chromatography and other chemical procedures. 

It has also been observed that CaC,0,.H,0 carries UX, uniformly and that 
in the study of distribution of trace amounts of thorium with tlie UX, as indicator, 
a nonisotopic diluent like calcimn can be used conveniently in the analysis of 
trace quantities of thorium by isotopic dilution. CaCj 04 .H 40 is a primary standard; 
Bnt Th(C,0«),.5HiO as has been nsed by certain authors cannot be called a primary 
standard. CaCjO^.HjO spreads well and a uniform distribution of UX, has always 
been found. In the tracer study of thorium, analysis by isotopic dilution with. 
CaC^O^.HjO is much more reliable and convenient. Even in Ae estimatioit; of' 
caldnm by isotopic dilution with Ca** (0*255 Mev) as indicator we meet with'ibw 
energy particles were change in self absorption per mg. per cin* is very g^t 
and error may always creep in. But in case of UX, as an indicator emi^^^ 
energetic (2-32 Mev). It bas been observed . by ns that changes. itl' Self 

absorption and Self scattering is so negligible over a wide range that any cdrrec- 
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tion-agauist. standud is not necessaty for aboat SO mg. dUIerance in '-mails 
with the nnknown sample. Moreover UX, is always avaitabte la k 
Prom snch considerations the use of UX^ as indicator in the analysis of . calekih. 
by isotopic dilution is much better than Ca**, 


46. Study OB the importance of calcium as a noB«iaotopic carrier for rare eardis 
and . its use in removing the last trace of rare earths. 

B. C. PURKAYASTHA and S. N. BHATTACH/®.YYA, Calcutta. 

In our previous work (same journal) on removing and estimating UXi activities 
importance of CaC,0«.PI,0 has been described. In the present work estimation of 
rare earth activities and removal of the last trace of rare earths by CaCjO^.H^O 
from materials that find indispensable application in atomic science has been 
studied. Pm‘** (half life—2-26y; jS-energy 0-229 Mev.) has been used as a repre¬ 
sentative rare earth. Lanthanum (inai-tive) has been used as a carrier in some 
operations. It has been shown tliat under experimental conditions Pm'*' activities 
distributes uniformly along with CaCj 04 .PljO precipitate. The distribution is so 
uniform that CaC, 04 .H 20 has been used in determining rare earth activities by 
isotopic dilution or calcinm can be determined by isotopic dilation nsing rare earth 
activities as indicator. Results are always within statistical accuracy. 

It has been shown that rare earths can be uprooted from U, Th, Zr, Ai, and Be 
to the desired level by calcinm oxalate. (CaCj 04 .H, 0 ) as scavenger. In this work 
the ratio of rare earths to uranium etc., elements (metitioned above) bas been 
brought to about 1 :10'. It has been claimed to be a very simple laboratory process 
of decontamination. The cause of uniform distribution of UX, and rare earths 
activities in CaCjO^.HjO will form the subject matter of our future investigations. 


47. On the study of indirect application of Radio-active Nuclei in enalytical 
chemistry. Part I: Estimation of Ag. and I using I'*'. 

B. C. PURKAYASTHA and V. R. PAI VBRNKKER, Calcutta. 


Application of Radioactive Nuclei in analytical chemistry with special reference 
to the estimation in ultra-micro quantities of substances has been briefly discussed. 
It has been shown that through indirect method of analysis by radio-active nuclei, 

elements of y (10-* g) order of magnitude can be estimated with fair degree of 

accuracy. In the present investigation the estimation of Ag and I was undertaken 
using I'*' as a measuring indicator. The principle involved in such estimations 
is as follows.:—excess of iodine (double or triple the theoretical equivalent amonnt 
o£ Ag) as KI contain&riSf 'l*** is added to unknown Ag in acid solntion; the trace 
of Agl completely prec^tates apd is carried along with zirconium phosphate. From 
the loss in activity of iP* in the filtrate the amonnt of Ag present can be calculated. 
In case we take known amount Ag, nnknown iodide can also be estimated under 
the sune condition. It has been found that even one micro gram (IO-*xg) of Ag 
• can be estimated within stal^stical accuracy (±2%). The operations do not take more 
^ ft^ half an hour, .^ It catk-i'be inferred from our study on Hie adsorbtiem of t on : 

phosphate (the Garrier #e used in om* experiment) that zircxminm phosr; 

is It carries Agl even beyond the solnbility tii^t. 

: l^^caae t^ qimntitiea be^ mi^ gram adsorption of'I* dteoninm phosphate 

seams- to bring in some error. This error can also be avoided au4 a Ipw^ liniH 
can - lk\'t4aclied. 
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48. On tha stwly of imlireet application of lUilio^MAive Nnela in analytical 
chemistry. Part 11 : Estimation of weakly basic elements u^ng I”V 

B. C. PURKAYASTHA and V. R. RAI VBRNBKER, Calcutta. 

As an extension to our study on indirect radiochemical estimation determitia- 
tion of weakly basic elements by allowing hydrolysis to completion* with 10,, 1 
mixture, was taken up. Aluminium in potash-alum has been estimated by deter¬ 
mining the i(jdine liberated by the following reactions : 

1. 2Al-f*+6HOH^2Al{OH),+6H+ 

2. I0/-h6I'+6H+->3H,O-i-3I, 

Iodine liberated is distilled and collected in suitable absorbers to make possible 
to estimate the iodine by gravimetric, volumetric and radioactive methods. In case 
of volumetric estimation iodine was collected in KI solution and titrated against 
hypo. In case of gravimetric estimation iodine is collected in sodium sulphite, sodium 
carbonate mixture and precipitated as .Agl. Gravimetric procedure also leads ns 
to microdeterminntions because the amount of Agl is about 26 times tlie w'eiglit of 
aluminium. In case of Milligram amount of alnininium, iodine liberated can be 
estimated directly by isotopic dilution by the use of 1**'. In case of still lower 
orders, indirect radiodiemical procedure with 1‘*‘ was adopted. The principle as 
stated ill our previous communication is to add a known amount of Ag (}^ equiva¬ 
lent amount of I in acid solution) and coprecipitate tlie Agl along with Zirconium 
phosphate. Aluminium npto the limit of 40 y (40xl0-*g) has thus been estimated 
with a fair degree of accuracy. It docs not take more than two hours to com¬ 
plete the whole operation. When Aluminium concentration goes below 40 micro-- 
grams per 300 c.c., quantity of iodine liberated is found to be some what higher. 
The caase.s of such troubles have been discussed and will form the subject matter 
of further study. It has been urged that this procedure of determining weak bases 
w'ill be very convenient in dealing with highly active preparations. Possible appli¬ 
cation of this principle to routine chemical analysis has also been discns|ed. 

49. Ksmuthiol II as an Analytical Reagent. Part I : Estimation of Bismuth. 

A. K. MAJUMDAR and M. M. CHAKRABARTY, Calcutta. 

The e.stimation of bismuth by the reagent Bismnthiol II is studied critically. 
The effect of acidity, reagent concentration and interfering ions are given in detail. 
The maximum acidity that may he tolerated for tlie complete precipitation of bis¬ 
muth is 0-3N in nitric acid, O-SN in hydrochloric and IN in sulphuric acids. Higher 
acidity than 0-lN decomposes the reagent present in excess. In 0-lN nitric acid 
bismntti has been separated from a number of ions like A1+*, Cr+’, Th+*, rare 
earths, Zr+*, Ti+*, UO,+*, Be+*, Mh+*, COt*, Ni+*, Mg, alkalis, alkaline eartiis, 

50. -*, Cl-*, CjO,-* and from Fe-* and Ce+* in 0-lN hydrochloric acid. In pre¬ 
sence of citrate or tartrate it can be separated from As+*, Ce+*, MoO*-* Md 
WO,-» at pH 1-5 to 2-5. When Hg+*, Pd+*, Pb+* Cd-t-», Cn+*, Ag+* and T1+* 
are present they are first precipitated by the reagent at pH 6 to 8 in presence of 
citrate or tartrate and bismuth is estimated gravimetrically in the acidified filtrate. 
Ions as F—' and PO,-* that form insolnble compound with bismuth, Sb+* and 
Sn+* that form less soluble compound with the reagent and Fe+*, CO.,-*, CrO,-*, 
AsO,-* that act as oxidising agents interfere. 

SO. BUmuthiol II as an Analytical Regent. Past 11 t Estimation of 

ANTI, KUMAR MAJUMDAR and BHU RATNA SINGH, Calcutta. 

Lead was estimated as Bismnthiol II complex of composition (C,H,N,8k),Pb 
by precipitating it from its chloride or nitrate solution in presence of a 
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acid, acetic acid,, tertt^te or cyanide.. The estimation is qaantitative qp to a nta^dsamn; 
pH of about 6*5. The lead'Bismntbiol II complex is stable; np to about 31 l^C and ' 
the conversioa factor m 0*315. The method affords a complete separation of lead ■ 
from alkalia and alkaline earths, Be-1-*, Mg+*, Zn+*, Mn+^, Co+*, Ni*!-*, ife+*, 
Fe+*, Cr-I**, Al-t*, rare earths, Ti+«, Zr+*, Th+‘, UO,+*, Pd+*, As+*, Sb+^ Cl-** : 
SO4-*, PO^-*, A804-*, M0O4-* and WO,-*. Among the sulphide gronp members 
Ag+*, Au+*, Hg+*, Hg+*, T1+', T1+*, Cd+* and platinum metals, except Pd+’, 
interfere while oxidising agents decompose the excess reagent. Bi+*, Cu+* and Sn-f*, 
do not interfere up to a maximum limit of 30 mg., 50 rag., and 250 mg., respectively. 

51. Bumuthiol 11 as an Analjrtieal Reagent. Part 111 t Estimation of Palladium. 

A. K. MAJUMDAR and M. M. CHAKRABARTY, Calcutta. 

Bismuthiol II completely pridpitates palladium from a high acidity to 
a high pH as PdiCgHaNjS,}, which is stable even at 250*0. In O’lN 
hydrochloric acid palladium can be estimated in presence of Fe+®, Al, Cr, Th, Ce-t*, 
Zr+*, Ti+*, UO,+*, Be, Mn, Co, Ni, Mg, PO,-*, AsO,-*, rare earths, alkali and 
alkaline earths. In presence of dtrate or tartrate at a pH 1*5—2-85 palladium can 
be separated from Ce-t*, WO,-*, MoO,-*, AsO,-* and at a pH 6*2—8 from As+*, 
Bi+*, Sn+*, Sb+*, Zn, Zr+*, Ti+*, Th, Fe+*, Ce+*, Al, Cr, Be, UO,+» rare earths, 
alkalis and alkaline earths. With E D T A as a coniplexiug agent and at a pH 
range 4*75 to 8*2 it is possible to estimate palladium in presence of T1+*, Cn+*, Pb, 
Bi+*, As+*, Sb+*, Mn, Ni, Co, Zn, Be, Ti+*, UO,+*, Pe+*, Al, Cr, Th, Zr+*, Ce+*, 
Ce+*, Mg+*, CrO,-*, AsO,-*, MoO,-*, AsO,-*, WO,-*, VO,-*, rare earths, alkali 
and alkaline earths. Potassium iodide helps the separation of palladium from 
.\g+*, Pb+* and Hg+* at a pH 6—8. T1+* and Ag+‘ if present may be precipitated 
by the reagent keeping palladium in solution by cyanide. 

52. Bumuthiol II u an Analytical Reagent. Part IV : Estimation of Platinum 
Metala. 



ANIL KUMAR MAJUMDAR AND MADAN MOHAN CHAKRABARTY, Calcutta. 

Bismuthiol II has been found to be effective reagent for the estimation of 
palladinm in presence of Rn+*, OsO*-*, Os+*, Ir+* and Rh+* at a pH 6*6-8*0 with 
EDTA (disodium salt) as the masking agent and in presence of Au+*, OsO,-*, 
08+* and Ir+* at pH 6—7 with thiosulphate as the complexing agent. Pd+* and 
Pt+* can be separated from each other by precipitation in presence of a tartrate 
(pH 6—8), when Pt+* remains in solution or in presence of a cyanide (pH 5—6*5) 
when Pd4**. and Rh-i-* are left behind. 

53. Usmuthiol II us «n Analytical Reagent. Part V : Estimation of Silver. 

ANIL KUMAR MAJUMDAR and BHU RATNA SINGH, Calcutta. 

Silver was estimated from a solution of high acidity to high pH as its Bis- 
mnthiol II complex having the composition C,H,N,S,.Ag. The precipitate was 
found to be quite stable towards beat and light ; the thermolysis curve sltowed 
the silver-complex to be stable up to about 280°C. With the reagent silver could, 
be estimated in presence of nitric acid np to a maximnm acidity of about 0*2K, 
sulphnjric acid, acetic acid and ammonia up to about IN and also in presence 
of Complegone III, .'dtrate, tartrate aqd ^anide. With Complexone HI, silver 
conld be separated at a pH between 5 and 5 from almost all ions except Hg+*, 
Hg+*, I*d■^• and, Att*f*; the lutter two could howev^ be sepamted :^th 

cyani^ and (hipsttlphate r^pectively as the contplexing a^rmtS; 
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54. BUmuthiol II u an Analytical Reagent. Part VI t Estimatien of Tha l li n m {I). 

ANII# KUMAR MAJUMDAR and BHU RATNA SINGH, Calcutta. 

Thallium ( 1 ) forms the Bismuthiol II complex of composition C,H,N,S,T1. 
At about lO'^C, it is completely precipitated at high acidity as well at high alkali¬ 
nity and the precipitate can be dried at any temperatnre up to 250°C.*‘'The complex 
is highly stable in presence of a tartrate or citrate, cyanide and complexone HI 
and because of the unusual stability it can be estimated and separated from practi¬ 
cally all ions. Bismuthiol 'll thus can be considered as a highly selective reagent 
for thallium ( 1 ) in presence of a mixture of cyanide and tartrate maintained at a 
pH between 7 and 9. 

55. Ksmuthiol II as an Analytical Reagent. Part Vll : Estimation and Sepairation 
of Silver from precious metals. 

ANIl, KUMAR MAJUMDAR and BHU RATNA SINGH, Calcutta. 

Silver can be separated as its Bismuthiol II complex from OSO 4 -*, Os+*, lr+*, 
Ru+*, Rh+* with thiosulphate or complexone III as the masking agent at a pH 
between 5 and 9. Aa+‘’ can be kept in solution only by thiosulphate at a pH 
8—9 and cyanide complexes palladium at a pH of about 6 . Separation from 
platinum in presence of a mixture of tartaric acid and complexone HI is possible 
only to a limited extent. 


56. Analytical Chemistry of Nickel. Part I. 

J. S. DAVE and A. M. TAlyATI, Banjda. 

a-)3-dioximes are known for their wide applications in the detection and esti¬ 
mation of Nickel. Tlie oxime of a-isonitroso-acetoacetanilide should shorn a similar 
behaviour and should w'ork as an analytical reagent for tlie detection and estima¬ 
tion of Nickel. In the present paper preliminary investigations carried out to 
explore the usefulness of this reagent ore discussed. Purtlier work is in progress. 


57. Microastimation of Iodine. 

S. P. ROY CHOWDHURY and B. P. GYANI, Patna. 

The metliods available for microestination of iodine have been critically 
examined. Tlie limitations of indicator methods (Starch and CCI4) are discussed. 
The methods are found to be divisible into three broad classes according to range 
of concentrations coverable, namely 1009^0 ftg, 50-5 /<g and less than 5 fig per 
50 c.c. From the practical point of view the latter two ranges cmly are important 
and the methods available have been investigated in some detail, particularly the 
iodate intermediate method and the catalytic reduction methods (Ce++++—►Ce+++). 
Both permanganate and bromine may be used fex oxidation of iodide to iodate 
but the latter is preferable. In either case, a number of conditions (duration of 
oxidation, concentration of the iodide and other salts, amount acid or alkali 
pr^ent, etc.) must be carefully observed. With proper precautions the accuracy 
is ±4% in the range 200-5 fig iodiue/50 c..c We found that the catalytic reduction 
method can cover the range 0‘1 to 0*01 /tg /10 c.c. directly, the ficicuracy being 
2-3%. The redaction is strongly dependent <xi temperature dHd ionic ;strei^[tit of 
the solution. There is no interference by Fe+++, urea, 0C1*CXX)H,. Cn+'+ and 
creatinine, zinc chloride, but low values are obtained when fluorides are p^^ 

It is not practicable to replace KCNS hy dipyridyl, or FeS 04 —KCN 8 by aawbic 
add-^'.O dichlorophenol indophenol. > V 
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58. Til* aaipiUBtieii of BaryDiiun tram boa, AlnnlBl'Bm *ii4 Tftaabnwi'; b^. Ij#) ■ 
Eschaago aiul iu onfilicatioB to tho wulyib of BrnryL ■ 

M. S. VARDB and V. T. ATHAVAWl, Boo^. 


A new ion exchange method is proposed for the separation of Be 
Fe, Xi, Ca and phosphate, by preferentially adsorbing it on cation exchange ze^C. 
Amberlite IK-i20, after complexing the other ioiis with BDXA and H,0,. The soc^;;. 
cessfnl application of the method to the analysis of beryls is demonstrated. 


59. On the Chromatogimpliic Separation of faiorgaaic Anions on Specially pro- 
pared Calaum Sulphate Sticks. 


BINAYENDRA NAXH SBN, Burdwan. 

Calcium sulphate in tlie form of specially prepared sticks as short adsorbent 
columns have been found of much promise in effecting quick separation of in¬ 
organic ions (Sen, B. N., /. anorg. Chem., 268 (1952), 99; Anal. Chiiu. Act., 12 
(1955), 154} and a dozen cation groups have been successfully separated on the 
calcium sulphate body (ibid). The metlKtd is being extended to the separation 
of anions. Successful separation of PO*-’-HPO,-*, AsO*-’-As0,-*, As 04 “*- 

HPO,-*, AsO,-»-HPO,-», S,0,-=-CNS-, Fe(CN),"*-CNS-, Fe(CN),-*-CNS-, 
Fe(CN).-‘-Fe{CN).-*, MnO*—and C.Il 4 COO-C.H 4 (OH)COO- have been 
effected. 


60. Ethyl dilthiocarhamate as an Analytical Reagent. 

BINAYENDRA NATH SEN, Burdwan. 

The action of ethyl dilthiocarhamate, which is instantly formed by the action 
of carbon disulphide on cthylamiiie at room temperature and can be stocked 
without vitiable deterioration, on the different metallic ions in the common analytical 
scheme has been studied with a view to replacing hydrogen sulphide. The study 
so far made show that precipitation occurs instantly or almost instantly and preci¬ 
pitates of well-defined colours and defined characteristics in acidic, weakly acidic 
and alkaline media are obtained at the ordinary temperature. The final colour of 
precipitates are in most cases similar to those obtained with hydrogen sulphide 
but there are discernible intermediate shades of colonr and particle size before 
the final change which seem helpful for identification of the ions. Contrary to 
hydrogen sulphide characteristics, the precipitates in certain cases are soluble in 
excess of the reagent and this behaviour appears to favour conclusions. With 
proper control of conditions and pH, there is possibility to separate cations in 
groups. Characteristics of Pb+*, Hg+, Ag+, Hg+*, Bi+*, Cd+*, Cu+*, 

;As+*, Sb+*, 8n+*, Co+’, Ni+*, Mn+*, Zn+; have been inclndel in the list. The 
reagent speaks of promise. 

61. fakvestigatioiu on ‘Active b«a*. Part II—TedmiquM employed in the stody;; 
of reactivity. 

G. V. I/. N. MURTY and T. R. RAMASWAMI, Janishedpur. 

An apparatus in which active iron, in the form of a depo.sit on metal fbil^; 
(»ti be ttUde to react wit^^^ or a solution of Sodium citrate and the eyotyCd 
gMics accurately measured at atmospheric pressure enrer water, has beeh ddtigned;;; 
- An elUgant and rapid- dkhromate method for the volumetric estifUatioh 
ii^ in the pimence' pf ext^sa of sodium dtrcjte is described. . . 
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62. Ralative Straogtbs of Acids in Water mad Glycolic Solronte. 

C. KAI/IDAS, Calcutta. 

Relative strengths of some adds have been studied in ethylene glycol-isopropyl 
alcohol (1 :l) from potentiometric titration curves and compared with their strengths 
in water. A reversal of acid strengths has been observed in a number ti cases. 
Thus, citric add is found to be much weaker than formic acid in this medium, 
though the former is nearly eight times stronger than the latter in water. Sali¬ 
cylic add appears to be much weaker than monochloro acetic add in glycolic 
solvents, though they are nearly of equal strengths in water. These apparent 
anomalies presumably occur as a result of formation of hydrogen bonds between 
the hydroxyl groups in glycol and the hydroxy acids (citric and salicylic). 

63. Glycolic titration of Acid Mixtures. 

C. KALIDAS, Calcutta. 

Glycolic solvents have been found to be suitable for analysis of some add 
mixture for which aqueous titration is not applicable. Thus it is not ix>ssible 
to estimate trichloro acetic add in presence of acetic or monochloro acetic acid 
by potentiometric titration in water, only one inflexion being obtained correspond¬ 
ing to the total acids. When the same titration is done in Rthylene glycol- 
isopropyl alcohol (1:1) with sodinm hydroxide in the same solvent as the We, 
two in&xions were observed, the first one corresponding to that of trichloro acetic 
add and the second one corresponding to monochloro acetic acid. Thus it is 
possible to estimate both the constituents in a single titration. However, when 
the mixture is titrated with sodium acetate in the same solvent only one inflexion 
is observed corresponding to that of trichloro acetic add. 

Some dibasic and polybasic acids were also titrated in glycolic solvents with 
sodium hydroxide. But only one inflexion was obtained for oxalic, sulphurous 
and dtric acids though sulphuric acid gives two. 

64. Murcurimetry 1. Analysis of Sugars. 

O. R. SOMAYAJUI^U, Calcutta. 

A simple and an elegant volumetric method of estimation of sugars has t^cii 
found in the oxidation of sugar, sny glucose hy alkaline potassium mercury iodide 
and estimating the amount of alkali consumed during sucli oxidation, by titration 
with any standard mineral acid, llie method has been found to yield excellent 
results in the case of glucose, lactose, maltose and fructose. 

65. Detenaunation of Water m Acetic AcicI with Acetic Anhydride and Aniline. 

MIHIR NATH DAS, Calcutta. 

A method has been developed for determination of small amounts ai water 
in acetic acid (0-1-0*5%) by utilising the acid catalysed reaction between acetic . 
anhydride and water. A standard solution of acetic anhydride in acetic acid con¬ 
taining N/1000 perchloric acid is used as the reagent. This is standardised, by 
allowing an aliquot part to react with a known amount of aniline and then 
estimating the unreacted aniline with a standard solution of N/10 perchloric acid 
; in glacial acetic acid, using methyl violet as indicator. Water in acetic add is 
' Wimated by allovring it to react with a known volume of the. standard acetic 
emhydride solution and then estimating the unreacted anhydride with aniline as. 
above. The accuracy is ±1%. 
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66. Oxidlatioa of mixtiirM of Oxalic and Citric AcicU. 

N. N. SHARMA AND R. C. MBHROTRA, Meerat and tucknow. ' ^ 

Wilkinson and coworkers (1934) described'a method of analysing mix^feii 
of oxalic and citric acids by first determining the total acidity of the mixture 
and then the total redncing power with respect of ceric sulphate solution, 
method was, however, empirical. It has been shown in the present commnnica* 
tion that in dilute acidic solutions, citric acid consumes sixteen equivalents of 
ceric sulphate, but in the presence of concentrated sulphuric acid and chromium 
ions as catalysts citric acid consumes eighteen equivalents of ceric snlpliate and 
is quantitatively oxidised to carbon dioxide and water. Oxalic nod, however, 
under both the conditions requires only two equivalents of ceric sulphate and is 
oxidised quantitatively to carbon dioxide and water. The observed difference in 
the titra value of ceric sulphate for the same volume of the mixture of acids, 
tlierefore, is equivalent to 1 /9th of the amount of citric acid present in the mixture. 
The method has been shown to give quite satisfactory results m the mixtures of 
two acids even when their concentrations were varied within wide limits. 


67. Eatimation of Ediyl and Isopropyl Alcohols in a mixture. 

K. C. GROVER and R. C. MEHROTRA, I,ucknow. 

It has been shown in the present investigation that alkaline h)rpobromitc 
oxidises ethyl and isopropyl alcohols quantitatively as below 

C,H,0H+20 CH,C00H+H,0 

(CH,),CH0H+50 CH,C00H+C0,+2H,0 

A combination of the above two oxidimetric procedures has been found to give 
satisfactory results in the analysis of mixtures of the two alcohols which could be 
analysed chemically till now by processes involving quantitative distillation only. 


68. Estimation of Isopropyl Alcohol and Acetone in mixture. 

K. C. GROVER and R. C. MEHROTRA, Lucknow, 

A. C. Neish described a method for the analysis of mixtures of isopropyl 
alcohol and acetone. Isopropyl alcohol was first oxidised quantitatively to acetone 
by chromic acid and then the total acetone was determined by microdifitision 
method. It has been found in the present investigation that on oxidation of the 
mixture with alkaline hyprobromide, the following quantitative reactions occur: 

(CH,),CH0H+5[03->CH,C00H+C0,+2H,0 
(CH,),0+4[0]-X:H,C00H+C0,+ H,0 

Thus, a combination of the quantitative oxidation of the mixed solution by 
chromic acid and alkaline hypobromite separately can be utilised for finding the 
components individually present. 

66. SolttUIity of Lithium Phosphate in alcoholic media. 

jC. N. VI.SHWESHWARAIAH and C. C. PATEL, Bangalore. 

Tn the estittiatiqn of lithium as lithium phosphate, using /Miethyl amino ethyl 
alcohol phosphate reagent in presence of 60% ethyl alcohol, it was found that 
fhcrc'was-'ini';erf<nr of mg, oflithium for eve^ 50^0-ml. of solution umpired 
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as precipitating mediam. It was, therefore, necessary to determine the solubility 
of lithium phosphate in alcoholic media. To determine the solubility of the diffi* 
cully soluble lithium ])hosphate in different alcoholic media, the spectrophotometric 
metiioil was employed. The solubility values were computed from the amount 
of phosphorus determined spectrophotometrically. For this purpose, the phosphate 
was converted to phaspho-raolybdic acid and reduced by amidol reagent to give 
a soluble blue complex having the absorption maximum at 720 ttifi. Solubility 
of lithium phosphate has been determined at various temperatures. The apparatus 
employtid for the determination of the solubility at higher temperatures (up to 
68 ®C.) is described. 


70. Estsmation of Fluorine in mierdgramme quantities—^ modified procedure. 

G. V. h. N. miRTY, T. vS. VISWANATHAN and V. RAMAKRISHNA, 

Jamshedpur. 

A procedure is described for the estimation of Fluorine in niicrogramme quan¬ 
tities by the steam-distillation of tlie samples with sulphuric or phosphoric acid.- 
Trace.s of the acid carried over are precipitated from tlie distillate as silver or 
barium salts, in order to eliminate their interference in the subsequent titration 
for fluorine. The results obtained compare favourably with those of the conven¬ 
tional perchloric acid method. By avoiding the latter, the preisent method offers 
the advantage of both safety and simplicity. 


71. On Some Physico-chemical Properties of Isonicotinyl-Hydraxonium-p-Amino- 
salicylate and a Method for its assay. 

NITISH ROY CHOWDHURY and U. P. BASU, Calcutta. 

Several antibacterial agents have recently been found effective against M. 
tuberculosis. But most of them are being fonnd to form resistant strains and as 
such combination therapy is being preferred (cf., Med, Res. Council, Brit. Med. 

19!t5, i, 435). It is being further noticed that a salt formed by the molecular 
combination of the antitubercular drugs P.A.S. and Isoniar-idc, is effective in a 
much lower concentratiem (Clegg, Brit. Med. 1955, it, 1004; Guha, Ray and 
Bardhan, /. Ind. Med. Assoc., 1956, in press). For this characteristic as well as 
for the other physiological properties of i-soniaride noticed by Mandel et al. (Proc. 
Soe, Expt. Biol, Med., 1956, 91, 404) and Hughes et al. (Amer. Rev. Tuberc., A9S4, 
70, 266), a physico-chemical study of this Isonicotinyl-Hydrar.oninm-p-Aminosalicylate 
seemed to be of consilerable significance. 

The ultraviolet spectrum of the compound has been studied in solution at 
different pH values and it appears that the salt breaks down into its components at 
pH 6-0. No other changes was noticed on heating the compound at 37-5*C in 
solution at different pH. An aqueous solution of molecular proportion of isoniazide 
and P.AiS., shows the same Extinction-wavelength curve as the molecular compound 
itself. ' 

This above observatiem led ns to undertake the assay of the cdbiponents/of the . 
Mlt, and it is being noticed that each part (P.A.8. as well as isohiastde) nhdergoies. 

^ n^ion with bromine in the cnstcunary way and this is being furtli^ ^hd' to ' 

a m^nre of its qumitity. A method for its assay, based on the aboy^ 
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7S^. Estioutuui of TliioeyiMtec ia proMoco of TTiiocaiflMiBiido* or vico toirMi; VV 

R. D. GUPTA, PUani. 

In presence of thiocarbamldes, thiocyanates could not be detemiined, using 
Volhard's method ; since silver nitrate forms complexes of varying compositiohs 
with thiocarbamldes. 

Use of alkaline copper sulphate, not only replaces the costly cadmium sulpliate 
preferred by Williams (J.S.C.I., 1939, 58, 77-79T) but it affords a convenient metliod 
for the estimation of thiocarhamides as well. 

7'he mixture is desulphurized by (joiling with alkaline copper sulphate solu¬ 
tion. The filtrate after acidification w'ith con. nitric acid is estimated for thio* 
cyanic acid, using Volhard’s method. 

The precipitated copper sulphide, freed from cupric oxide, is dissolved in 
.30% boiling nitric acid. Nitric acid is driven off, as usual, by evaiwrating repeat¬ 
edly W’ith dil, sulphuric acid. The residue is extracted with hot water. From the 
weight of copper, observed, the corresponding amounts of thiocarhamides are 
calcnlatcd. Mostly theoretical results were obtained. 


73. Volumetric Estimation of Thiourea. 

S. N. B.ANBRJRE, Kharagpur, 

C. Mahr (Z. anal. Chem., 117, 91-4, 19.39) has utilized the KBrO^-KBr oxidation 
of thiourea to disulphide for the determination of the former. In an attempt to 
estimate thiourea in presence of mercuric chloride, the above metliod has been 
repeated and its conditions modified. It has been found that, for the estimation 
of 10 ml. of approximately 0’2N thionrea solution with standard bromate-broniide 
mixture,*a slow titration at room temperature in a total volume of aliout 200 ml. 
containing 15 nil. of ISN sulfuric acid and 10 ml. of 1% potassium iodide solution 
gives an accurate, sharp end-point in presence of starch as indicator. 

The effects of sulfuric acid and potassium iodide has been studied in the 
estimation of thiourea in presence of varying amounts of mercnric chloride, and 
an optimum experimental condition has been obtained. 

Tills problem has been undertaken in order to stirdy the phase equilifirin of 
the .system "thiourea-mercuric chloride-water", which is now in progress. 


74. A New Technique for the Detection of Damaged Sheep-wooL 

S. K. MITRA and B. M. DAS, Madras. 

new technique is presented for the determination of damaged sheep-wool 
by microscopical examination. 


75. Application of nonaqueous titration technique to the Chrome solutions con¬ 
taining Orguie Acids and Salts. 

Y. NAYUDAMMA, K. S. JAYARAMAN and D. RAMASWAMY, Madras. 

The appBcation of nohaqneooa titration technique to the determinatiott of 
weak acids and their salts present in basic clirome liquors was attempted. The 
principle iiiyblyed in this method is to precipitate chrome from chrome liquors 
cmtiauiiii^. organic acids and their salts by the. addition of NaOH. The jprecipitate 
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is filtered ofi oud Uie filtrate coutaiuitig sodium salts is evaporated and the evapo¬ 
rated mass is dissolved in .the nouaqueous medium of glycol-butanol-benzene mixture 
and titrated with a standard acid poteutiometrically. This method gives good 
results for tlie determination of total organic acids and salts present in the liquor 
but the metliod fails where acids and salts that form stable chelate complexes 
witli clirume are present, * 


PHYSICAL CHEMISTRY 
76. Boiling Point and van der Waals Volume. 

G. R. SOMAYAJULU, Calcutta. 

It has been shown (Somayajulu, Indian J. Phys., 30, 258, 1966) that the boiling 
I>oint in any sequence of siiiiilar molecules is a linear function of the summa¬ 
tion of the elective atomic numbers of the atoms in the molecule. It has been 
also shown that the covalent atomic surface area (Ru*) and the van der Waals 
volume (Rt*) are directly proportional to the effective atomic number of the element 
in any particular group of the periodic table. It follows from the above relation¬ 
ships that the boiling point would be linearly related to the surface area and also 
to van der W'auls volume in any sequence of similar molecules. Somayajulu and 
Palit (Indian J. Phys., 30, 262, 1966) have reported the linear relationship between 
boiling point and surface urea. The other relationship tliat is one between boiling 
point and van der Waals volume may be expressed as T|, s=a ^Rv*-hb where Ts is 
the boiling point, Ry is the van der Waals radius, SRy ^ stands for the summation 
of the van der Waals volumes of all the atoms constituting the molecules and 
a and b are constants for any particular sequence of similar molecules. The rela¬ 
tionship has been tested to be applicable to tlic serinence of molecules consisting 
of halogens and interhalogens of the AB type. In the case of halides of the 
general formula RX , where R is any particular atom or group of atoms and 
X is any of the halogen atoms, the same relationship holds if the sum of the 
van der Waals volumes of ttie halogen atoms in RXo is used. 


77. The Effective Atomic Numbers and the Physical Properties of the Elements. 

G. R. SOMAYAJULU, Calcutta. 

In continuation of our previous report (Indian J. Phys., 30, 258, 1956) of the 
effective atomic numbers of some elements, we report from similar considerations 
the effective atomic numbers of a large number of elements here. The effective 
atomic number Z' is equal to the atomic number Z, minus a constant S, charac¬ 
teristic of the element. In the following Table are given the S-numbers of a 
large number of elements. 


S-numbers of a large number of elements 


^ ». - ■ ~ 0 

Elements 

H—Mn 

V 

S SS 

S-number 
..f 0 

Ga—Tc 

s s • 

... 13 

In—Ce 

• • s 

... 23 

Hf-Re 

• • S ‘ 

37 

Tl—U 

• ss 

... 47 
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78. Mol^ular Waigliti of Llqiiidla ami Gaact from Dry and Wat Bulb ToniMiraiiuuik 

A. K, MUKHBRJEE, Jodhpur. 

Ftom thermodynamic considerations the following equation has been deduced. 
Cp(T*Tw)*I/*M|* Cw/Mg (p^Cw)' 

where Cp=Specific heat (per gm.) of the dry gas at constant pressure. 

T ssTemperature of the gas blown. 

Tw=Tcmperatnre recorded by wet bulb thermometer. 

1/ =Latent heat of evaporation per gm. of liquid. 

M, Molecular weight of the liquid. 

Mg = Molecular weight of the dry gas. 
e «ssSaturation va{M)nr pressure of the liquid at 1\. 
p ssPressure of the gas blown. 

If the gas is dry air, we get 

M = 28-966 X 0-240 X (T-T w)x( p-e».) 

I/. Cw 

Since other terms are measurable by suitable raethcKls, we can determine 
molecular weight from thjs equation. 

Similarly if water is used as the liquid wetting the thermometer, we get 

jj _ 18 02xe* xl/ 

(p:ew)xCp {T-T;r 

Since Cp can measured by suitable method, ew and L are available in the 
literature, and p, T and Tw can be obtained during the experiment, molecular 
weight of the gas can be determined by this equation. 


79. On the relation between the Stability Constants of Metal Chelates in solution 
and the Electronegativity of their metal components. 

K. A. VENKATACIIALAM and M. D. KABADI, Bombay. 

The earlier work on the relation between the stability constants of metal 
chelates and complexes in solution, and the fundamental properties of their 
metal components, is reviewed. It is shown, using data reported in literature 
for about 25 ligands, that for the chelates of the doubly charged first transition 
series metals, with a given ligand, log. K, where K,. is the first stability constant, 
plotted against the sum of the first and second ionization potentials (Ii+Ig) of 
the gaseous atoms, yields better straight line, than the other plots, viz., log. K, 
against electronegativity (a;) of the metal component or log. E, against I,. A 
new relation, plot of against x, is shown to yield straight lines, as good 

as, if not better than the log. K, against (!,+!,) plot, for the same series. It is 
shown that jb® is approximately proportional to (1,+!,), and on these grounds, 
a value of 1-57 ia suggested for the electronegativity of Fc”, the earlier values 
being 1-65 and 1-7. It is also shown, how the straight line plots of log. E, against 
X, can be justified on a semi-quantitative basis. 


80. I^tnietiott of Hg'* iona using Thonoyl-Trifluoroacetone as Cfaelathig Agent. 

; R. G. DBSHPANDB and HARI D. SHARMA, Bombay. 

The ion and TTA coucentrations on the distribntion coefiicient 

!be in Ihe M diBer^t pH yali^ has been stndied during an inyesti*: 
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g$ti(m of the extraction of Hg'* ions using as tracer. The eqailibrium 

constant for the reaction is 

IHTTAo,gl“ ■ 

where Dm= distribution coefficient of the metal ion M“+ in the two* phases. The 
value of n has been found to be 1, indicating that the species extracted into the 
organic phase ore hydroxy complexes of mercury with TTA, or that tlie species 
Hg-0-Hg++ react with TTA forming Hg,-0-(TTA),. The D* decreases with 
increasing Hg" ion concentration indicating greater polymerisation in the aqueous 
tlian in the organic phase. 


81. Effect of Neutron Irradiation on Butyl ftromidea. 

A. S. GUPTA and HARI D. SHARMA, Bombay. 

The organic yields for n-C^HjBr, sec-C 4 H,Br and iso-C.HjBr have been deter¬ 
mined in presence of 1 mole per cent elemental bromine, the values being res- 
pectivly 30%, .32% and 95%, The difference iti the organic yields of n-C^HjBr and 
sec-C«H,Br is of the same order of ni-agnitude as has Iwen reported for n-C,H,Br 
and sec-C,H,Br. The greater organic yield for iso-C^H.Br has been attributed 
to its structure. The organic yield for tcr-C 4 H,Br could not be obtained as it 
hydrolyzes rapidly in presence of aqueous extracting solution. 

The scavenging effect due to Br, and I, has been investigated. The latter 
does not act as a scavenging agent in tlie case of butyl bromides. 

82. Kinetica of the Isothermal Annealing in Neutron-irradiated Potassium Trio- 

xalato Cobaltate [K,Co(Cj, 04 ),]. 3H,0. * 

JAGDISn vSHANKAR and V. G. T«(.)MA.S, Bomliay. 

The kinetics of annealing have been studied at several temperatures. They 
follow a first order process at lower temperatures. At higher temperatures there 
is perhaps interference from the decomposition products of the complex. 


83. Kinetics of the Isothermal Annealing in Neutron-irradiated Tris-Glycine 
CO (III). 


JAGDISH SHANKAR, AMAR NATH AND S. B. SRIVASTAVA, Bombay. 


'Hie kinetics of 'healing* is governed by two or more first order processes 
indicating the presence of several types of damage-centers. Tile activation energy 
associated with the slowest process is found to be about 19 Kcal per mole. 

■ P; i • . ■ I . , • “ 


84. Study of Sniard-Chalmers Reaetion in 'Opon-^rpo'’ Complexes of Colmlt. 


JAGDISH SHANKAR and AM^VR NATH, Bombay. 

It is observed that the 'open-type* complexes of cobalt g^erally have a; low 
'retentive value* and that the magnitude of thermal and y-irradiation Otm^lihg^ 
is of a low (H-der. In general, the damage does not yield to annealing and perhaps 
it can be explained as due to the fact that the recoil atom , experieni^. little 
hiiidnmce from the 'ligand skeleton*. 


Section IV: Chemistry' '■ ■ ■■■■': 

SS> Study of the Kinetics of Isotopic Exehenge of TrM><i4fiti;iM9*^*^ 

CO (III) wkh Cebaltous Acetete in Pyridine. 

JAGDISH SHANKAR, AMAR NATH and S. B. SRlVASTAVA, Botn^yi ^ ' 

Quantitative studies of the isotopic exchange were carried out at three teip^ 
peratnres and the activation energy determined. 

The half-time of exchange (ti/a) >“ pyridine is found to be proportional to 
the reciprocal of tlie total concentration of the exchanging atoms and hence 
favour the "atom transfer” mechanism for the exchange. 

The studies seem to indicate that the bonds of the central colntlt atom iti 
the complex possess partial 'ionic character’. 


86. Single Crystal Rotation Photographs about three Primitive Axes from a single 
setting on a Weissenberg Camera. 

JAGDISH SHANKAR and V. G. KHUBCHANDANI, Bombay. 

A inodiflcation in the IJnicam Weissenterg Camera has been made and described 
in tliis paper so that, in the case of single crystals belonging to any crystal class 
other than the triclinic, rotation (or oscillation) photographs can be taken about all 
the three principal axes from a single setting of the crystal. The photographs are 
taken on a plate camera and the parameters calculated from the layer lines. 


87. Cell Dimensions and Space Group of Uranium Tetrafluoride. 

JAGDISH SHANKAR and P. 0. KHUBCHANDANI, Bombay. 

LKanium tetrafluoride was prepared by finorination of annnonium diuraiiate. 
Hmerald coloured crystals sublimed off from the reaction lube. 

From the powder and single crystal rotation and Weissenberg photographs 
the following data has been obtained :— 

ao.: 12-73 A bo= 10-75 A co--^8-43 A 

j8-126°20' Space group C»h* (C2/c) 


88. Use of Sodium Versenate for Eliminating Lead Error in Pol Determinations. 

K. S. G. DOSS and VISHNU, Kanpur. 

In the determination of tlie polarisation of sugar house products, it is usual 
to clarify the solutions using lead salts. The latter are however found to influence 
pie rotation in virtue of their fonning complexes with sugars with a modified 
rotatory power. The error is considerable when levnlose is present. It is shown 
that versene (sodium salt of etbylenediaminetetracetic acid) can tie used to eliminate ' 
the lead error. 


89. Effect of thymol blue, night blue and methyl riolet on the capacity of tha 
dropping mercury electrode. 

S. L. GUPTA, Kanpur. 

The effect iliyinol Une, night blue and methyl violet , has been investigated . 

on the dripping me^ electr^e capacity.. At pH 5*8 and P8 tbymtd .blii8>^ 
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system is distingoished by the occurrence of a main peak and a satellite. The 
cause of the satellites has been discussed. It has been seen that although the 
night blue is showing sufficiently high depression of capacity due to adsorption, 
the desorption peaks are very small. The nature of tlie pelks caused by thymol 
blue, night blue and methyl violet has also been discussed. 


90. Effect of methylene blue on the capacity of the dropping mercury electrode. 

K. S. G. DOSS and S. L. GUPTA, Kanpur. 

The effect of methylene blue under different conditions of pH, concentration 
and frequency of the a.c. ripple used has been investigated on the capacity of 
tlie dropping mercury electrode. All the peaks caused by methylene blue at 
different pH values have been interpreted as due to the reduction of the methylene 
blue, as indicated by the comprehensive study of the peaks. The halt at about 
0'58 volts at pH 5-8 is due to desorption which developes into a satellite peak 
if potassium nitrate is used as indifferent electrolyte. Tt is found that the peak 
at 1-35 volts at pH 12-3 first increases with increase in concentration and tlien 
diminishes at still higher concentrations. The cause of this has been discussed. 
The effect of freiiueucy reveals that the reduction reactions involved are rather slow. 


91« Studies on the Oxides of Manganese. 


K. S. IRANI, A. P. B. SINHA, N. R. SANJANA and A. B. BISWAS, Poona. 

The decomposition of manganese carbonate has been followed upto 1000°C by 
differential thermal analysis and the products obtained at different stages of heating 
have been analysed by X-ray diffraction. , 

Manganese carbonate decomposes at 370°C giving a strong endothermic peak 
and tlie product is found to be MUjO, which is stable upto 1000®. However, when 
these experiments are carried ont with the sample taken in a graphite lined 
container, it is found that the endothermic peak at 370°C is reproduced forming 
Mn,0,. On further heating an exothermic peak appears at 650®C and the product 
formed is stable upto 100(^0 and found to be MnO, indicating the reduction of 
Mn ,04 to MnO, presumably due to the graphite lining of the container. 

The reaction steps may be represented as : 


370°C 

MnCo,- >■ Mn ,04 (stable npto 1000°C) 

in air 


MnCo, 


370OC 
-> 


Ill air 
(with graphite) 


650°C 

Mn ,04 ->" MnO (stable npto IOOO®C) 

in air 

(with graphite) 


92. Differential Thermal Analytis of the System ZrO,. 

(Miss) S. KAMESWARI and S. K. BHATTACHARYYA, Kharagpur. 

The thermal behaviour of zirconinm oxide prepared by adding Afferent alkalies 
to zirconium nitrate and zirconium sulphate has been studied by the method. of 
Differential Thermal Analysis (D.T.A.) and attempts have been made to cptrelate 
the data with those of X-ray diffraction studies, surface area iheasorements' and 
catalytic activity. 



Section IV; Chemis^iry 

All tile gels show an endothermic peak of large magnitude dt about - - 

due to loss of water present in the gel. The exothermic peak obtaihed at temj^*' 
ratnre of 400470*°C in all cases, is due to tlie formation of crystalline mohodinlc- 
zirconinm oxide from the amorphous form. 

The complete expulsion of water takes place at a temperature of about 350>4()0°C ' 
and this corresponds to .the temperature at which airconium oxide exliibits : 
maximum catalytic activity. 


93. Differential Thermal Analysis of the System, CraO,-ZrO,. 

(MISS) S. KAMBSWAHI and S. K. IJITA'ITACHARYYA, Kharagpur. 

Mutual protective action against crystallisation has been observed in the 
system Cr,0,-ZrO, by the metliod of Diflerential Thermal Analysis (D.T.A.). 

The chromic oxide gel exhibits a low teinperature etidollicrmic peak due to 
the loss of water from the gel and a large exothermic peak at 395'^C (range, 
370°-41(PC) due to the amorphous gel transforming to crystalline form. The 
zirconium oxide gel e.xhibits an endotliermic peak due to the loss of adsorbed 
water between 50°350“C and an exothermic peak at 430°C (range, 350-440®C) due 
to fomialion of monocliuic ZrO* from the amorphous form. 

Gel mixtures prepared by adding ainmoninm hydroxide to the respective nitrate 
solutions show an eudotherniic peak of large magnitude extending from a tern* 
perature of to 300°C. This peak is due to the loss of adsorbed as well as 
rigidly bound water from the hydrous zirconium and clnomic oxides. 

Tire gel mixture of the composition Cr,0, :ZrO,=40 :e0 (molar) seems to 
exhibit the maximum protective action against crystallisation. The peak tempe¬ 
rature of the exothermic peak is as high as 820°C (range 70O'’-880‘’C). This com- 
positi<in may correspond to enhanced surface properties and catalytic activity. 


, 94. Differential Thermal Analysis of Iodide Catalysts. 

DHARAM VIR, K. S. DI5 and S. K. BHArfACITARYYA, Kharagpur. 

Differential thermal analysis (D.T.A) of nickel iodide, cobalt iotlidc and ferrous 
iodide catalysts, unsupported or supported on kieselguhr or silica gel, has been 
carried out. All the samples show two endothermic peaks, one of a small magni¬ 
tude at about 60°C. due to tlie loss of physically adsorbed water, and the other 
at about 150®C. due to the dehydration of the hydrate of the iodide. The latter 
peak, which is of a large magnitude, is followed by an exothermic peak due to 
the evolution of iodine above 250°C. 

D.T.A. of iodide catalysts, which have been previously used for the syntliesis 
of glycollic acid at high pressures from formaldehyde, carbon monoxide and 
water, show another peak of an exothermic nature before the evolution of iodine 
from the sample takes place. Tliis peak, which is absent in the case of fresh 
catalyst samples, may be due to the formatioij of a water-insoluble compound 
daring the process of catalysis. 

Formation of a new compound which undergoes an exothermic change at 
95%, was indicated by the differential thermal analysis of catalyst samples used 
to the s)^thesis and then treated with water in the form of a 39-4% formaldeliyde 
solntion; - It was found tbut an "Exothermic peak of a large magnitnde occitfs at 
this temperature and . masks the ffirst endothermic peak. The results \vith cobalt, 
nickel iron catalysts were basically similar in character. ^ 
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9S. KiMtic Study of tlie Thcrnul Decomposition of Gaseous Zinc DimotkyL 

I/)URDU M. YBDDANAPALW and R. GANESAN, Madras. 

The thermal decomposition of zinc dimethyl in the gas phase has been in¬ 
vestigated over the pressure range 20—160 niin. Hg. and within the temperatures 
305-5—387-0°C. The overall kinetic order of the reaction is one and its apparent 
energy of activation, 27-0 kcal mole-*. By carrying out the decomposition in 
packed reaction vessels with known surface to volume ratio, it has been possible 
to evaluate the relative profK)rtious of the homogeneous and heterogeneous parts 
of the reaction, and to determine their energies of activation as 29-3 and 12-0 
kcal mole-' resp. Further, the average heterogeneous part of the reaction in 
the normal unpacked vessel over the temperature nange 305-5- 387-0°C has been 
found to be about 12-8% and the homogeneous part, 87-2%, on the basts of which 
the calculated activation energy for the normal reaction turns out to be 27-1 
kcal mole-* in agreement with the experimentally deterniiiied value of 27-0 kcal 
mole-*. The observed first order rale constant, the rather low overall activation 
energy and the reaction products, viz., methane, ethane, ethylene, and hydrogen 
definitely indicate the reaction to be a complex one, for the elucidation of which 
farther work is in progress. 

However, as far as methane, the major component of the reaction products, 
i.s concerned, a mechanism is proposed in which the main step for the pro<luctiou 
of methane is CHi,- 4 -Zn(CH,)j,=CIl 4 +Zn.CIIj.Cnj, the activation energy of which 
is found to be 12-3 kcal mole-', comparable with U-14 kcal mole-' reported for 
Hg(CH,), and 14 kcal mole-* for Cd{CH,)i. 


96. Thmnal Decomposition of Carbon Monoxide, Paraformaldehyde and Formal¬ 
dehyde Solutions at High Pressures. 

DHAR.\M VIR and S. K. BHATTAGTMRYYA, Kharagpur. 

In view of the increasing use of iodide catalysts of nickel, cobalt and iron for 
carboxylic acid synthesis from carbon monoxide, investigations have been carrie«l 
out for the determination of the extent to which carlwn monoxide decomposes 
to carbon dioxide and carbon in the presence of these catalysts. It is fund that 
the effect of increased pressure or increased teinpiTature is to cause a higher 
conversion of carbon monoxide to these products, llius, 9-1% of carlxm minoxide 
are converted to carbon dioxide at 230°C and 6,000 psi, against 7-7% at 200°C 
and 5,390 psi and 4-0% at 200®C and 1,750 psi, when NiI,-SiOj (89:11) is used 
as a catalyst, in a residence peroid of two hours. Lesser conversions are obtained 
with cobalt iodide-silica and ferrous iodide-silica catal 3 ’sts. The conversion to 
carbon dioxide in nncatalysed decomposition at 230°C and 6,000 psi is only 2-5% 
in 2 hours. 

Decomposition studies have also been carried out on paraformaldehyde and a 
38-4% solution of formaldehyde containing 6-5% of methanol, both of which are 
used in the high pressure .syntliesis of glycollic acid. Paraformaldehyde deconi- 
poses to carbon monoxide, methane, methanol, formic acid and hydrogen. The 
solution gives carbon dioxide in place of carbon monoxide. In all cases, higher 
temperatures lead to increased decomposition, but, while an increased nitrogen 
pressure leads to somewhat higher yields of the products of paraformalddi^e - 
decoinpisition, the cfiect observed with formalddiyde solution is. the reverse'of 
this observation. The order of catalytic activity is. the same as with carbon 
monmtide. 




Section IV: Chemistry 

97. Mitcibility of Glycerol with different Neturel oil* at different tempwafiuoe';: 

R. BASU ROY CHOUDHURY, Calcutta. 

The present worker determined the miscibility of glycerol in cocoanat, groimd^ 
nnt, hydrogenated groundnut, sesame and sardine fish oil in presence of 0*1% NaOH 
on basis of fat at various temp, to find out whether the nature of the fat end 
its fatty acid composition affects the miscibility. From the results obtained, it is 
clear tliat the miscibility of glycerol in oil depends upon 

(1) Temperature 

(2) Molecular weight of the fat; and to a little extent, 

(3) On the unsatnration of the fat (especially at higher temp.). 

Oils of comparable molecular weights yield similar results as shown by 
groundnut and sesame oils. Cocoanut oil having lower molecular weight fatty 
acids is more miscible w-ith glycerol. The effect of unsaluratiou is not very 
marked. At higher temp, the solubility slightly increases with increase in un- 
satnratlon. 


98. Viscosity of some Oil Mixtures. 

B. r. GYANI and M. JIURARI, Patna. 

The viscosities of pure argemone oil and the oil from caesalpinia digyna (teri) 
Itave been measured at different temperatures. The energy of activation of 
viscous flow for each has been calculated. Viscosities of the mixtures of argemone 
oil~Castor oil, hydrogenated castor oil—cocoanut oil and liquid paraffin-kerosene 
have been measured at 40°C. Viscosities of mixtures of argemone oil, hydro¬ 
genated cocoanut oil, kerosene, diesel oil and benzene with an acetylated castor 
oil have also been measured at the same tcmijerature. There is always a simple 
relation sbetween viscosity and composition of the mixtures as previously described. 
Although acetylation increases the molecular w'eight of castor oil, it reduces the 
viscosity to about half. 


99. Studies on the Viscosity of the oil of Moringa Coneanensisnim. 

R. D. PATEIy, K, C. PATEL and S. A. PATEL, Bombay. 

The viscosity of the oil of Moringa Coneanensisnim is determined in various 
solvents such as :—^benzene, toluene, xylene, cyclohaxane, ii-bntanol and heptane. 
In each case the viscosity determined is expressed in ceiitistokes and centipoises 
at 30®±0-01®C. Specially designed pyknometc*r and viscometers (Ubbelohde 
suspended level type) are used. The general working of the oil-solvents mixtures 
are analogous. There is a remarkable influence on the values of viscosity of the 
oil-sOlvent mixtures at 4(>W% concentration of the oil. Eacli solvent has specific 
influence on the values viscosity. 


100. Viscosity of Solutions' of Potassium Chloride in Methyl-alcohol water 
mixture at 3S C. 

K. SINGH, P. K. DAS and D. PATNATK, Cuttack. 

The study of . the vracosity of solutions of electrolytes in mixed solvents has 
been . undertaken with a view to verify the applicability of Jones Dole equation 
fp sneh cases and also to explore the nature of B. The dependence of B on the 
coeh^sition of the solvent; wotdd furnish a direct proof to the eifeef that B depends. 
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ou the nature of the solvent. The present investigation comprises the study of 
the viscosity of sulutioits of potassium chloride in 10, 20, 30, 40 and 50 per cent 
composition by weight of methyl alcohol-water mixture. The concentration of the 
electrolyte varies from 001 to 0’20N. The experimental data fit in well with 
Jones-Ddle equation 

u/Vo=^l+A^C-i-13C 

Tpto 30% composition, 13 does not show any significant and systematic change with 
the composition of the solvent as has been noticed in case of dioxan-water mixtures 
{communicated to J. Ind. Cliem. Soc.). The systematic change in B with the 
increase in the percentage of methyl alcohol for 40 and 50% mixtures clearly 
point ont to the fact tliat B depends on the nature of the solvent. Further we 
are of opinion that the association reaction taking place in the sphere of solvation 
determines the magnitude of B. Viscosity data of the type under question are 
lacking in literature for advancing any theory at present regarding the factors 
prcci;.Ciy influencing the magnitude of B. 

101. Effect of Viscosity on the quenching of Fluorescence. 

G. C. BHATTACHARYA and vS. N. MiJKHFRJEK, Jadavpitr, Calcutta. 

The viscosity effect on the quenching of lluorescen«'e *)E anthracene solution 
in benzene using nitrobenzene as a quencher has been studied. The viscosity has 
lieen changed by the addition of liquid paraflin. With the same concentration 
of the fliiorescer (c.g. 10-* M) the quenching effect with different quencher con¬ 
centrations and varying viscosities of the iiiedinm w'as studied. It has been 
observed that the <]uenching diminishes witli increasing viscosity with the same 

quencher concentration. The ratio I,/I plotted against -- was found to be linearly 
related at low vist'osilies but sneli linearity does not hold at high vi'seosilies. 
These observations are in conformity with the work of Sveshnikoff (Acta Pliysico- 
chemica, vol. 3, i». 257, 1935). The values of average life period r„ of the fluorescer 
molecules at different viscosities have also been calculated. 'It has Ixten found 
that as the viscosity increases the values of t, also increases. 

102. Potentiometric Studies of Strong Electrolytes. 

S. K. K. JATKAR and VIJAYA JOGATv, Poona. 

Study of the complex formatioxi and double salt formatijm in solutions of 
lanthanum, cerinni, thorium and lead nitrates with lithinni, sodium, potassinm, 
ammonium and ntbidimn nitrates, and nitric acid, of mercuric chloride with 
potassium and ammonium chlorides and of Imrium chloride with potassium chlo¬ 
ride by precision potentiometric technique has indicated strong inflections at 
stoichiometric ratios : 

1, 2, 3.8, 18, 36, 54, 100, 110, 128, 136 and 172. 

These results would indicate the formation of a superlattice structure of ions 
in solutions. 

103. Titration curve of Brittle Mica. 

R. P. MITRA and B. K. SHARMA, DelUf. 

Brittle mica, Ca (AljSij) 0„ (0H)„ was finely gronud and suspended in 
w'ater, PotentiometriG titration of this suspension, which was quite stable, gave, 
a titration curve showing two definite inflexions. The base combining cepacitie» 




Section iV: Chemisiry ; 

calculated from the two iiidexiona were as 1:2, which seemed to suggest tiijsit 
the two iufiexibns indicated a stepwise neutralisation of the two structural hydroa^l 
groups in the brittle mica, subject to the condition tl&it these groups were 
accessible to the titrant base. Titration of the ‘hydrogen form' of the brittle 
mica, obtained by replacing the exposed calcium ions by hj'drogen ions, gave 
a titration curve which showed un additional inflexion at a lower pH. This 
inflexion indicated the uenlralisatioii of hydroyen ions acquired by the surface 
in exchange for the exposed calcium ions. The quantity of these hydrogen ions 
was found to be equal to lliat of the hydroxyl groups reacting with the base, as 
would also be expected from the structural formula of brittle mica. 

104. Detenniiiaiion of the dissociation constants of Gallic Acid at different 
temperatures. 

N. A. RAMAIAH and S. L. GUPTA, Kanpur. 

With a view to understand the conlribution of gallic acid, one of the chief 
constituents of sugar-cane juices, to the acidic nature of this last, it appeared 
desirable to determine the dissociation constants K of the .acid at diflercnit tem¬ 
peratures (T) in the range 300-.360° A. This was achieved by titrating poten- 
tiomctrically the acid solution of a known strength against standard sodium hydro- 
oxide solution in an inert gas atmosphere. The value of K obtained at 303*A 
was 3-84 xlO-". Increase in leiuperalure decreas’d the value of K. Jt obeyed 
roughly an equation. 

K=ra+br+c'r 

where a, b and c are constants. 

105. Sludie* on the dissociation constants of weak bases from optical absorption 
m%asurements. 

J. DUTTA and H. C. CirAKRABARTY, Calciilto. 

I^ssodation constants of Barberine and related alkaloids which are weak 
bases have been determined from the measurements of the optical densities of 
their solutions of different pH values in the ultravit)let region. 

The familiar equation, 

pOH«=pKj,-flog , has been used. 

ft tlie degree of dissociation has been obtained from the relation a= where 

Dm 

Dm is the^ optical density of the solution of the alkaloid in completely ionised 
condition, i.e. acidified solution. Dx is the optical density of the buffered solu¬ 
tions of the alkaloid. 

Tlie optical densities are meiisurcd with a Beckmann D. U. Spectro-photoineter 
and pH values of the buffers are measured by a Beckmann pH meter. 

pKb values of Barberine, Dihydrobarberinc, and Neprotine were found to be 
5'86, 6'04, 5-81 respectively by tliis method. 


106. • Studies in complex formaiJon with Sulphoselicylic Acid, Potentiometrie and 
eonduotomatric study of Beryllium-sulphosalicylate complex. 1. 

RAJBNDRA SEN SINGH and SATYA PRAKASH, Allahabad. 

Pbtentiometric and conductometric study of complex beryllium sulphosali- 
cylate have btsen made. Mixtures containing berj'Ilium sulphate and sulphosali- 
cylic acid : in the ratioa of I ;1, 1:2 and 1:4 respectively, were titrated with 
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alkali and tlie changes in the hydrogen ion concentration and the specific con¬ 
ductivity were plotted against the equivalents of alkali added. From the graphsi 
it has been show'U that beryllium forms two types of complexes with sulphpsali- 
cylic acid, (i) a 1 : 1 complex when the ratio of the reactants is 1 ; 1 and (ii) 1 : 2 
complex when the ratio is 1 :2 or more. Both the complexes are stable, as the 
beryllium is not precipitated by alkali even at high values of pH. It has further 
been shown that in both the complexc.s, the coonlination takes place between 
the oxygen atoms of hydroxyl and carboxyl groups. 

This has further been confirmed with our studies with disodium sulphosali- 
cylate (NaOjS-C,H,“CII—COONa). A mixture of beryllium and disodium snlpho- 
salicylate has a pH lower than both tliat of beryllium or disodium salt alone, the 
pH curve gives an inflexion at one equivalent of alkali which clearly indicate that 
the phenolic hydrogen is displaced during complexatioii. 


107. Studies on complex formation with Sulphosalicylic Acid, Potentiometric, 
conductometric and colorimetric study of Uranyl-sulphosaliclate complex. II. 

RAJIJNDRA S. SINGH and vS.\TYA PRAKASH, Allahabad. 

Potentiometric, conductometric and colorimetric studies of complex formation 
between nranyl and sulphosalicylate have been made. Mixtures containing uranyl 
and sulphosalicylic acid in the ratio of 1:1 and 1 :4 respectively were titrated 
with alkali, and the changes in pH, specific conductivity and colorimeter readings 
were plotted against the number of equivalents of alkali. From the graphs, it 
has been shown that nranyl forms only one complex with sulphosalicylic arid, 
the ratio being 1:1. The complex gives a maximum colorimeter reading, when 
three e<inivalents of alkali have been added (pH 4-3). The inflexion in the pH 
and sp. conductivity curves and maximum colorimeter reading all occuriug at three 
equivalents of alkali show clearly that the mixture behaves as if it were of a 
tribasic acid. This can only be possible if the phenolic hydrogen is displaced 
daring complex formation. 

The studies with disodium sulphosalicylate and uranyl show clearly the dis¬ 
placement of phenolic hydrogen. A mixture of uranyl and disodium sulplio- 
salicylate has a pH lower than uranyl or disodium salt alone. When titrated with 
alkali the mixture behaves like tliat of a monobasic acid. It is clear tliat daring 
the complex formation, the phenolic hydrogen is displaced, and the coordina¬ 
tion takes place between the oxygen atoms of hydroxyl and carboxyl groups. 


108. Studies in complex formation with Sulpho-Salicylie Acid, Potentiometric and 
conductometric study of Alominium-Sulphosalicylate complex. 111. 

RAJENDRA S. SINGH and SATYA PRAKASH, Allahabad. 

The complex formation of alnmininm (HI) with sulphosalicylic acid has been 
investigated. Mixtures containing alnininium cbloride and sulphosalicylic acid in 
the ratios of 1:1, 1 :2, I :3 and 1 :4 were titrated with alkali resp^tively. Blank 
titration of snlpho-salicylic acid and' aluminium chloride were also done. The 
results were represented graphically, ab$ci.ssa representing the equivalei^ts of 
alkali added per gram ion of hydrogen of the acid. The acid gives an inflexion 
at two equivalents of alkali, .showing that the acid is dibasic, the 1:1 mixture 
gives a inflexion at three equivalents of alkali and the al nmininm of tiie. .com¬ 
plex is not precipitated at all, which shows the formation of a complex. itXow- 
ever, a crystalline white precipitate is obtained at pH values 4'0—fl8» which may 
be some hydrolysis product of the complex formed. The 1 :2, 1 :3. and 1:4 
mixtures give evidences for the formation of a complex, the ratio 6/ metal to 
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acid being 1:2. The aluminium of the complex is not at all precipitated, whic^. .' 
shows the greater stability of the complex formed. The excess sulphosalicylic.." 
acid remains ionised is solution. 

Bxperimenls with disodium sulphosalicylate and aluminium (HI) show ttial 
tlie phenolic hydrogen is displaced during the complex formation and that the 
coordination takes place between the oxygen atoms of the phenolic and carboxyl 
groups, even in acidic medium. 

109. Manganeae Acetato complex in aqueous solution. 

S. K. SIDDHANTA and S. N. BANERJEE, Kliaragpur. 

In this paper the value of the thermodynamic constant K, for the equilibrium 
MnAc+ #Mn+ ^ + Ac- 

has been determined by studying the equilibrium hydrogen ion concentration 
in a mixture of cciuimolar amounts of manganese chloride and acetic acid. The 
composition of the complex formed has been found by the application of “Job’s 
method of continued variation” using increase of hydrogen ions due to complex 
formation, as the index property. Assuming complete dissociation of manganese 
chloride, the value of the thennod^Tiamic dissociation constant K, for the ion 
JInAc+, has been found out fnnu the value of the eqiiilibcrium hydrogen ion 
concentration of the above mentioned solntioii mixtnrcs by the application of the 
“law of muss action,” taking into account the activity coefficients of the individual 
ions, calcnlaled from the ionic strength of the solution mixture, applying the 
“Debye Hnekel limiting law”. 

The value of K=60-3xl0--* is found in this paper, and there appears to be 
no previous work on the deterrainatiou of this constant in case of mauganesc 
acetate. 

110. ^Studies on the behaviour of Cuprous Chloride in Potassium Chloride and 

Hydrochloric Acid solutions. 

S. ANWAR AEI and WAHID-U-MAUK, Aligarh. 

Investigations have been carried ont to determine the complex ions formation 
between cuprous chloride and hydrochloric acid and cuprous chloride and potassium 
chloride in the aqueous and solid phases. An indirect method to determine 
concentrations in solid phase has been employed due to rapid oxidation of cuprous 
chloride. The concentrations of cuprous chloride and potassium chloride deter¬ 
mined by purely analytical methods have been confirmed by using Colorimeter and 
Flame Photometer. 

The two systems have been studied by drawing rectangular curves. In the 
case of hydrochloric acid, complexes like H,CuCls and IIsCuCl 4 are formed in 
liquid phase while HCuClj; H,CuCl,; HjCuCl, are formed in the .solid phase. For 
potassium chloride only the existence of one complex (K,CnClj) in the liquid phase 
could be formed while in the solid phase two complexes (KCuCI,; K,CuCl,) have 
been obtained. Surface phenomenon seems to play some role in complex formation 
with KCl. 

Ill- Omdoctometric siudie* on the reaction between Merenrous (Mercury) and 
PotaMinm Fenrocyuide. 

RAM SAHAI SAXENA (Kota, Rajasthan). 

In continuation of our previous publication (Jour. Indian Cfaem. Soc. JI, p, 157, 
1954). cm the potcntiometric stndieis of this reaction, this paper contains, ow^; 
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observations by condnctivily measurements. The reaction between Hgj, (NO,), and 
K,Fc(CN), has been studied by conductometric titrations between the reactants at 
several concentrations, in aqueous and alcoholic solutions, both by the direct and 
the inverse methods. The conductometric titration curves yield three distinct 
breaks corresi»oading to the formation of K,HgaFe(CN),; (Hg,),Fe(CN), and also 
an additive complex having the composition 2K,Hg,Fe(CN),.Hg,(NO,),). Tlie 
observed litre values are slightly lower than the calculated points of equivalence 
for tlie formation of above compounds which gradually approach each other in 
presence of increasing amounts of alcohol. This discrepancy has been explained 
on the basis of adsorption of Hg,+ + and Fe(CN),‘*‘ ions by the precipitate. The 
formation of the compound (I-lg 5 ),Fe(CN), as observed from potentiometric 
titrations (loc. cit) has been confirmed by conductivity resttUs. 

112. Potentiometric studies on the composition of Cobaltferrocyenide complex. 

HAM SAHAI SAXENA, Kola (Rajasthan). 

The composition of Cobaltferrocyauide has been studied by potentiometric 
titrations between Co (No,), and potassium ferrocyanidc applying ferricyanide-ferro- 
cyauide electrode both by the direct and reverse methrxis. The end point, 
calculated from max. AF/AC and observed from sharp indection in curves, 
corrisi>ouds to the formalion of a double salt having the composition 
4Co,Fe(CN),.3K,Fe(CN), with cither of the substance used as the reagent in titration. 
The curves have a regular shape; there is a sharp jump in potential at the end 
point and the results are accurate and reproilucible. The addition of alcohol and 
electrolytes like (NH^ljSO,, NJI^NO,, K,S(-\ does not appreciably change the end 
point except that the jump in potential decreases in their presence. In presence 
of 30% alcohol the tibsen’ed litre values closely approach the calculated points of 
equivalence for the formation of the alx)ve compound. 

Tlte imtentiomctric results support the investigations of I.V. Tanauaov and 
M. I. Levina (Zhur. anal. Khim., 3, 31, 1948, cf. C. A. 42, 6257f) by electrochemical 
methods which suggest the above composition. There is no evidence of the forma¬ 
tion of K,CoFe(CN), as suggested by Treadwell and Chervet (C.A. 17, 38) nor of 
Co,Fe(CN), as observed by Kosaku Masaki (Bull. Cheni. Soc., Japan, 7, 188, 1932). 

113. Reduction of Potassium Dichromate by Potassium Ferrocyanide in presence 
of Sulphuric and Hydrochloric Acids. 

B. P. Gyani, Patna. 

The reduction of potassium dichromate by ferrocj'auide ions in presence of 
varying quantities of sulphuric and hydrochloric acids has been studied potentio- 
inetrically at room temperature. An inflexion in the titration curve corresponding 
to six moles ferrocyanide per mole dichromate is obtained in both the cases if 
the acid concentrations are 2 to 3 normal sulphuric acid or about quarter to one 
normal hydrochloric acid. At other concentrations the inflexion is either less 
definite or shows a departure from the correct value. These titrations have a 
special significance since tlie colour changes at the end point are vague although 
they are quite definite in the perraanganate-ferrocyanide titrations. 

114. Reaction between Ferric Chloride and Ammonium Thiocyanate. 

B. P. GYANI and MISS R. MISRA, Patnat 

Tlie reaction between ferric chloride and ammonium thiocyanate in dilute 
$olutions has been further studied. The red substances produced are reduced at 
the cathode in electrolysis or by nascent hydrogen in neutral or acid splutiona 
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(Al'Hg in water or Zinc in HCl). Cataphoresis is an agat>ngar jelly shows' 
definitely that the red particles carry negative charges. There are indications 
from experiments on diffusion in variously treated paper strips that the red 
substance may be fairly polydisperse. 


115. Reaction of Formic acid with Keratin fibres, studied by Physico^cbrnnical 
methods. Part I : Goat Hsdr. 

C. S. NARWANl and II. K. PAREKH, Bombay. 

On treating goat hair with 99-100% Mercks Formic acid at room temperature 
for various intervals, 24 to 144 hours and subsequent soaking in water for 44 
hours, the elasticity decreases as shown by stress-strain graphs, though there is 
no swelling as shown by ineaurenient of the diameter. The strength of the hair 
decreases with increase in time of treatment with Formic acid. It is okserved 
that treatment of the goat hair with Formic acid at room tenii)eralure, for 24 
hours makes it suitable for spinning into a smooth surfaced thread wilhonl much 
decrease in strength. 

On soxhleting the hair with 99-100% Mercks Formic acid for six hours, 17-45% 
go in solution which is found to be noii-colloidal as show'it by viscosity measure¬ 
ments. On diluting this solution with equal amount of water, there is precipita¬ 
tion of dark brown residue and formation of yellow aqueous solution. On evaporat¬ 
ing the P'ormic acid solution to dryness on steam-bath, it dark brown residue is 
obtained, which is partly .soluble in water ; the aqueous yellow solution on treat¬ 
ment with silver-aninionical solution gives on wanning in water bath a black 
precipitate, indicating the pre.sence of snlfhydryl group. Quantitative estimation of 
cystein produced by the reduction of cystine of hair with Formic acid has been 
carried out. 


116. Studies in the formation of Trivalent Manganese. 

DHIRENDRA NATH CHAKRAVARTY and SATYESHWAR GHOSH, Allahabad. 

Formation of trivalent manganese has been observed during the oxidation of 
bivalent manganese by Ijexavalcnt chromium. The oxidation has however been 
found to lie a reversible process. The region of maximum aksorption of the 
individnal reactants and protlucls have been determined using Unicam SP 500 
Spectrophotometer. The rate of formation of tripositive manganese has been 
followed by Klett-Summcrson’s Photo-electric colorimeter. The colorimeter was 
previously standardised for the purpose. The velocity and eiiuilibriuni cun.st.'mts 
of the reaction have been dct(*rmincd and the heat of reaction worked out to he 
-5-484 Reals. 


117. Studies in the Metathesis of Beryllium Chloride and Sodium Silicate solutions. 

KANHAIYA LAI^ YADAVA and SATYESHWAR GHOSH, Allahabad. 

To a beryllium chloride solution, sodium silicate solutions of different 
compositions haye been progressively added and conductometric and potentio- 
metric observations have been made at every stage of the addition. It has been 
concluded &oin the observations that at first hydrochloric acid produced in the 
system from the hydrol)rsis of the beryllium chloride reacts with the sodinm 
silicate and th^ direct reaction between unhydrolysed beryllium chloride and 
^odtuiil. ailicate takes place producing two kinds of silicates. In tlK! pH; corve,.; 
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there occurs an inflexion beyond the equivalent value, suggestinjg^ generation of 
silicic acid either by the action of hydrochloric acid present in berylliunt chloride 
on sodium silicate or die hydrolysis of beryllium silicate produced in the system. 
Thus the product obtained in the metadicsis consists of a mixture of silica, beryl¬ 
lium hydroxide and two silicates of the metal. It has been further concluded 
that the hydrolysis of beryllium chloride is not an instantaneous procesg. 


118. A study of different methods of dispersion for the measurement of particle 
size distribution of clay. 

B. N. SAMADDAR GURUDAS MjVNDAIv and D. I/AHIRI, Calcutta. 

Various methods of dispersion for the determination of particle size distribu¬ 
tion of clays were studied. Samples of Rajniahal clay, Bankura clay and Ball 
clay were selected and particle size distribution was metisured by the Andreasen 
pipette method for the coarser fraction and centrifugal metliod for the finer 
fraction. Clay was dispersed by the following methods:— 

(a) Raw clay together with sodium pyrophosphate as an electrolyte shaken 
for (i) 4 hours (ii) 8 hours. 

(b) Purified Il-clay shaken with the electrolyte for 4 hours. 

(c) Raw clay ground in a ball mill and tlien dispersed by sliaking with the 
electrolyte for 4 hours. 

The following observations were made :— 

(a) Decrease of particle size with increase of shaking period was not appreciable. 

(b) Purified H-clay showed increased fineness. 

{c) Grinding had less effect on finer particles where as particle size of Bankura 
clay w'as reduced to a considerable extent. It appears that white-burning Bankura 
clay which docs not find much use in ceramics, can be made useful by fine 
grinding. 

119. Sedimentation Volume as a Criterion of the Stability of Suspensions. 

MARJORIE J. VOLD, Bangalore. 

It has long l^een recognised that unstable suspensions yield large sedimenta¬ 
tion volumes because adhesion occurs on contact between particles and prevents 
their sliding over each other to achieve efllcient packing. Tlie present work analyses 
the problem of relating the observed volume to the magnitude of the inter-particle 
forces. 

Pllougatcd particles occupy a larger volume for the same number of contacts 
between particles. Likewise the compacting force on the sediment depends on the 
density difference. A criterion of stability based on relative sediment volumes 
is evolved after applying corrections for these factors, and applied to the relative 
stabilities of suspension of carbon black and lithium stearate in benzene. 

120. lonisaffoa la Adsorbed Layers of Sodium Dodecyl Sulfate la Rolaffoa to 
Detergeacy. 

ROBERT D. VOLD and ACHYUT K. PHANSALKAR, Bangalore. 

In an investigation of the factors important in the separation, of solid soil 
from surfaces parallel studies have been made of the extent of the adsorptmin of . 
sodium dodecyl snlfate on carbon black, the electro-plmretic mobUity. of' i^e 
particles, and their extent of deposition on cotton (by a radiorirncet method) botli 
in fihe presence and absence of anxiliary electrolyte. 
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The very large effect of small increases in surface ion cbncentratieh 
low concentrations in decreasing deposition of carbon on cotton is.'dne to. 
mutual repulsion between the negatively charged surfaces. In the ptesehce of i 
auxiliary electrolyte this repulsion is lower for a given surface charge density, 
but the adsorption is increased, so tliat the two effects nearly balance, each other, 
the actual deposition in the presence of added salt being only slightly greater 
or less than in its absence, depending on the concentration. 

The magnitude of the zeta potential, which determines the repulsion, reaches 
a maximum value as detergent concentration is increased, while the extent of \ 
adsorption is still increasing quite rapidly. The surface charge needed to effect 
a given zeta potential, however, increases so rapidly as total concentration 
increases, tliat the data can only be accounted for by assuming that the degree 
of ionization at the surface increases as the extent of adsorption increases. 

The data show that other factors in addition to the electrical repulsion are 
also important in determining the interaction between particle and surfece. 

121. Studies in Colloidal silicates—Part 1. Conductometric and potentiometric 
studies in the metathesis of Ferric Chloride and Sodium Silicates. 

KANH.^IYA hAh YADAVA and SATYRSHWAR GHO.SH, Allahabad. 

When a sodium silicntc solution is added to a ferric chloride solntion a preci* 
pitatc is obtained. On controlling the concentrations of the reacting solnliuus 
a sol may also be produced. Divergent views have been put forward regarding 
'the formation of ferric silicate. This study has been taken in hand to throw 
light on the mechanism of the reaction. 

To a ferric chloride solution, increasing amounts of sodium silicate have been 
added. At every stage of the addition of the silicate solution, cundnctonietrlc 
and potentiometric measurements have been made. The electrical conductance first 
decreases then increases to a maximum and finally again drops to a minimum 
at the equivalent point. In dilute solutions or on longer ageing, the rise in 
conductance, gradually disappears. I'lie first fall in the conductance is dne to 
nentralisatiou of hydrochloric acid produced as a resnlt of hydrolysis of ferric 
chloride. The rise in conductance is accountable by the direct reaction between 
sodium silicate and unhydrolysed ferric chloride leading to the formation of 
ferric silicate, bnt the later decrease in conductance suggests a complex forma¬ 
tion of ferric silicate in which sodium is also associated. 

The pH curves arc biulogurithmic in nature, the inflexion ocenring beyond 
tlie equivalent point. This suggests the separation of silicic acid either as a 
resnlt of reaction of hydrochloric acid produced by the hydrolysis of ferric 
chloride with sodium silicate or hydrolysis of ferric silicate. 

It is therefore concluded that the precipitated matter is a mixture of hydrous 
ferrk oxide, silica, ferric silicate and a complex silicate associated with sodintn. 

122. Studies in Colloidal Silicates—^il. Conduetometrie and aaaljrtieal studies of 
metathesis between Chloride of Barium and Strontium with Sodium SQicates. 

KANHAIYA DAL YADAVA and SATYRSHWAR GHOSH, Allahabad. 

It has been concluded from the conductometric studies that progressive 
addition of a sodium silicate solution to a chloride of barium or .strontium, the 
corresponding silicafe is prodneed which hydrolyses in dilute solutions. The 
concision is snpparted by analytical data. It has been found that in initial stages 
iof nddHion ;of sodium silicate to a fixed amount of the metallic chlorides, the : 
precipitate cohtisitls high percentage of silica. The ratio of silica to metal in 
the predpitate ^ theoretkal values as the empmt of the »>dimn silicate 
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is increased. It may also be suggested that the metallic chloride first merely 
acts as coagulant for the highly polymerised silica anions in the sodium silicate 
and later on it reacts with the sodium silicate producing the corresponding silicate. 

123. Studies in Colloidal Silicates—^III. Studies in the metathesis of Chromium 
Chloride and Sodium Silicates. 

KANIIAIYA l,.\h YADAVA and SATYESHWAR GHOSH, Allahabad. 

To a chromium chloride solution, increasing amounts of sodium silicates have 
been added and specific conductance and pH measurements have been made as 
in previous papers. 'I'he conductance curve obtained with 1 :3’2 sodium silicate 
first Lends then rises upto nearly 2/3rd equivalent and finally again with another 
slope. This continues upto tlie equivalent point. Beyond this, it rises rapidly. 
The bend in the conductance curve occurs on account of neutralisation of hydro¬ 
chloric acid present in the chromium chloride. The two breaks clearly indicate 
the formation of two different silicates of chromium with sodium silicate of 
1 :3-200 soda silica ratio. 

Wlieu the sodiimi silicate of 1 :4'266 soda silica ratio is used the first break 
disappears and the last break occurs ahead the Cfiuivalent point. This suggests 
that only one silicate is formed and the reaction is not stoichiometric. Inflexion 
in pH occurs beyond the equivalent value due to the generation of silicic acid 
either from the hydrolysis of diromium silicate or due tt) the action of HCI in the 
chromium chloride on sodium silicates. 

124. Adsorption of Phosphate by Montmorillonito group of minerals. 

P. R. SINHA, Calcutta. 

A study of the interaction of phosifliate with inontmorillonite group of 
minerals reveals that the adsorption of phosphate by the minerals is a com'plicated 
affair which cannot be explained from consideration of ion exchange. Phosphate 
is adsorbed by replacement of OH groups on the edges of the. particles but this 
adsorption is not anion exchange hecau.se the cations of the lattice viz,, .\1, 
Fc, IMg, Ca, or Zn can fix phosphate by a process of chemical reaction and the 
low solubility of the compounds is the determining factor in such adsorption. 
Replacement of the adsorbed phosphate by oxalate or citrate brings out Al, Mg, 
etc., along with phosphate. Moreover, under favourable conditions such as low 
pH, high temperature, long ])eriod of contact, the interaction leads to degrada¬ 
tion of the minueral on the surface and consequent increased adsorption. Comparing 
tlje different types of montniorillonites, such as Bentonite (Kashmere), Sanconite 
(Arkansas, U.S.A.), and Ilectorite (California, U. S.A,), the susceptibility to degra¬ 
dation increases in that order. This i.s expected from consideration of their sfrnc- 
tnres according to which the strain in the lattice due to isomorphous replacements 
increases in that order. Due to absence of any isomorphous replacement in the 
lattice of kaolinite, the mineral should be more stable than montmprillonites to 
the action of phosphate and this is actually observed. 

125. Freexiag points of AcUorhato Liquids. 

BALWANT RAI PURI, D. D. SINGH and Y. P. MYER, Hoahiarpilf. 

Since capillary forces believed to be responsible for adsotpriom by ^ ^rpus 
bodies ihflnence vapour pressures at curved surfaces, it follows that freeritig .poli)ts ‘ 
of the adsorbate liquids should be different from those in bulk. affdf^ 

means to check the theory of capillary condensation. Freezing point ^epmaions 
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of beiutene, dioxane, p>xylene and ethylene diamine, adsorbed on fottr dijSeteiit : 
porons bodies, at difierent relative pressures corresponding to condensation in 
capillary pores of didereut radii, were, therefore, determined by measuring the 
equilibrium pressures of the systems at different temperatures and by plotting ; 
log p Vs 1/T curves to detect freezing points. The values were found to agree , 
fairly well with those calciihiled from tliermodyiiamic considerations based on the ~ 
tlieory of capillary condensation. The results also indicate that the vapour 
pressure of the solid phase is not effected by capillary action while tliat of the 
liquid phase is altered in accordance with the Kelvin equation. 

126. Interaction of Charcoal with alkalies. 

BAIAVANT RAI fURI, GURCHARAN SINGH and I,EKH RAJ SHARMA, 

Hoshiarpur. 

Tlie authors regard base-adsorption by charcoal as a neutralising reaction on 
account of the presence of CO, as a surface compound in its oxygen complex 
by virtue of which it behaves as a weak colloidal acid or 'acidoid* and undergoes 
surface ionisation in water yielding hydrogen ions directed towards the liquid 
phase. As evidence in favour of this view they studied extensively interaction of 
sugar charcoal evacuated at increasing temperature, with different alkalies, volu- 
metrically jwtentiometrically and conductometrically. The titration curves gave 
sharp points of inflection and the aniount.s of the various alkalies neutralised were 
found to be fairly clo.su to one another irrespective of their nature or the 
method of estimation employed. Also during the process hydroxyl and metallic 
ions were removed from solutions in equivalent quantities. Furtlur, the decrease 
in the base-adsorption capacity, on evacuating at a particular temperature, was 
found to Im; ahnost equivalent to the amount of CO, given out by the charcoal 
at that temperature. Tlie pK value of the charcoal acidoid was also found to be 
quite olose to that of carbonic acid. 

127. The influence of chemisorbed Carbon Monoxide on subsequent adsorption 
of Nitrogen on Cobalt powder. 

V. SRINIVASAN, Bangalore. 

Experiments were carried out to detemiiiie the effect of previously ehemi- 
sorbed CO on subsequent adsorption of N, at on a pure metallic surface, 

viz., cobalt powder. The following observations were made; (1) The presence 

of a film of CO on the surface of the ad.sorbent suppressed its adsorption of N, 
at “191°; the extent of suppression is almo.st constant (0-25 c.c.) and did not vary 
when films of CO ranging from 1-0 to 2-5 cc., were involved. (2) It was not 
therefore possible to make any distinction between weakly and strongly chemi¬ 
sorbed CO, the gas retained on the surface of cobalt powder on de.sorption I>etng 
dependent on the temperature of desorption. (3) Tlie de.sorption of CO increased 
progressively with temperature; there was no temperature range in which the 
desorption is constant and so no diflerentiation is possible between the two 
types of adsorption. 

128f A study of the Surface-Tension of the systems i—^Water—0-2 N Sodium-Salts 
of tbo bitty acids—Butanol-1 in presence of free acids and free Sodium- . 

.bydroxido. 

The Surface-Tension of neutral soap as we}l as of acid soap solutions in presence 
of diflerent concentintiohs of butanbl-l has been determined, It has been eonl^ddl 
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that upto 50% batanoM concentrations the hydrophilic oleomicelles esist and above 
50% butanol—1 concentration, lipophilic hydromicelles are formed. It has also been 
observed that the addition of free sodium hydroxide to soap solutions, decreases the 
surface-tension of the solutions and this decrease in surface-tension is due to the 
fact that the excess of alkali suppresses the hydrolysis. 


129. Effect of fatty acids on the solubilisation of alcohol* in aqueous solution* 
of soaps. 


K. N. MKI1ROTR.A, I^ucknow. 

The Solubilizing capacity for the solubilization of alcohoKs is in the order: 100% 
neutralized acid>75%>.')0%>25% neutralized acid. 

The tendency to form gel or highly viscous solutions increa,ses as the number 
of Carbon .-\totns in Soap increases. The temperature at which gel transforms into 
clear solution also increa.ses with the increase in concentration of sodium hydroxide 
as well as with the increase in number of carbon atoms in soap or alcohol. The 
capacity to solubilize alcohols decreases as the length of acid chain in soap increases. 

From the viscosity measurements, it has been concluded that two types of 
micelles are formed. 

The solubilizing capacity of acid and neutral soaps of caprylic, capric and 
lauric acid for the solubilization of bulanol-l, 3-mcthyl-butanol-l and hcxanol-1 has 
been determined and it is in the order : Sodium lanrale>sodium caprate^sodinm 
caprylate. 

Butanol-1 is solubilized to the same extent in 75% and 100% neutralized acid 
systems, whereas 3-methyl-butauol-l and he.\aiir>l-l are solubilized to a larger 
extent in the neutral soaps than in the acid soaps. 

Viscosity results reveal that two types of micelles are formed. 


130. Relation of time of Gelation with concentration of sola. 

KANHAIYxV IvAL YADAVA, SALIL KUMAR BOSK .mid SATYKSIIWAR GHOSH, 

Allahabad. 

Many empirical equations relating the time of set and concentration of sols 
or coagulants have been suggested. Here an equation relating time of set with 
the concentration of material forming gel ha,s been obbiined. 

When colloidal partieJes approach one another they pa.SvS through a number 
of energy changes as a result of the electrostatic repulsion and tlie van der Waal's 
attraction. For highly solvated colloids, the attractive forces are considerably 
modified and partially di.schnrged jxirticles, do not actually coalesce but tlieir 
Brow'iiian movement is considerably damped. Thus a loose structure is formed 
in which colloidal particles unlike those in coagulation, retain tlieir separate entity. 
It has been further assumed when a certain number of colloidal particles, irres¬ 
pective of the concentration of the sols, lose tlieir Brownian movement forming 
a loose structure. Smoluchou.ski’s equation for coagulation has been used to. obtain 
the relation * 

where ‘K’ is a constant, *C’ the concentration of the sol and ‘t’ the time eff set. 
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131. Magnetic Study of Iron GIum. 

BHUPATI KUMAR BANERJKR, Calcutta. 

Magnetic study of different types of iron glasses has been made to elucidate 
the relationship between the colour and the constitution of iron glass. The 
investigation is extended to several types of glass series such as Ixjrate, silicate, 
etc. prepared in different founding conditions like neutral, reducing and oxidising 
atmospheres. 

A systematic study of the possible state of colouring constituent has been 
made with particular reference to the existing theories about the origin of colour 
in iron glass. 

It is observed that iron exists in two or more forms of different valency 
states with different tyjjes of electronic bonding and the relative amounts of these 
forms are conditioned by the glass composition, method of preparation and thermal 
history. 


132. Studies in the recovery of Uranium from Sulphate Leach solutions by 
Anion exchange in the presence of Phosphate. 

M. V. NAYAK and D. V. BHATNAGAR, Bombay. 

At present uranium from sulphuric acid leach solutions resulting from the 
treatment of low grade ores is generally recovered by the ion exchange process, 
lyeach solutions obtained from low grade Indian ores are usually found to contain 
phosphate in the range 10-25 g as I’jOa per litre due to the dissolution of apatite 
present ^iu the ores. The effect of phosphate on the adsorption and elution of 
uranium is studied using synthetic .solutions. It has been found that the phosphate 
considerably increases the capacity of a bed for uranium in the absence of ferric 
iron which complexes with phosphate and thus decreases tliis effect. Further, 
change in pH from 1-0 to 1'85 has little effect on the capacity of the resin in 
presence of phosphate whereas in its absence it has considerable influence. 

Kfltciency of elution of uranium from the loaded resin bed with chloride- 
hydrochloric acid or nitrate-nitric acid mixtures has been found to fall off markedly 
in presence of phosphate ions. Increase in acid concentration of the eluent has 
been found to improve the cificieucy of elution. A scheme for recycHug of Ute 
eluate after stripping off uranium is given. The tolerance limit of phosphate in 
this recycled eluent has been found to be about 2g P^O., per litre. 


133. Determination of the stebility constants of Anionic complmces by the method 
of Ion-exchange. 

ASIT KUM.AR RAY and PRIYADARANJAN R.VY, Calcutta. 

It has been shown that ion exchange reactions, in combination ndth radio-. 
tracars, can be used to measure tlie dissociation constants of coiuplox ions. Such, 
investi^tidns are of particular interest inasmuch as the remarkable separations 
of Cations obtained with cation exchangers, depend on the equilibria existing among 
the cations, the complexing anions and the cation exchanger. 

The ion exchange metlicd depends primarily on the fact that the quantity 
of a cation botmd to a'deiuiite/.a^ of cation exchanger at eqailibriana^. HR,. 
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is proporLioual to llie concentration of free ions (M) in the solution over a wide 
range of concentration ;— 

MR _ a ^v 
(M) =^«“‘(i6()-a,)g 

where A,-a coiistaiit (for exchange in absence of chelating agent), 

MR-moles of metal bound by unit weight of cation exchanger, 
M^^toncentiarion f»£ the metal ion in solution at equilibrium, 
a,-per cent of total metal used which is bound to exchanger, 

100- a,=per cent of total metal used which remains in solution, 

V—volume of solution, and 
g=weight of cation exchanger. 

r'or the determination of A, vahie.s tlie followM’ng factors arc considered :— 

(a) a resiti such as .Vjnerlite IR 120, whose capacity was independent of 

pll over a wide range, was used and 

(b) only 0-1% error was allowed in the deterniijiation of A, values. 

In the determination of the stability of copper chloride anionic complexes by 
ion exchange method the distribution coefficient of cupric ion between the ion 
exchange resin and solution was determined under two different conditions as 
follows 

(а) A„, the distribution coetficient in the absence of complexing agent 

(chloride), 

(б) A, the distribution coefficient in the presence of the complexing agent 

(chloride). 

From those two values the value of Kc, the complexity constant, was deter¬ 
mined from the equation :— 

Kc=-- 

where a - % of the cupric ion ad.sorbcd by the exchangers at equilibrium, 

S---% of the cupric ion which remains in .solution, 

A-Molar concentration of complex forming anion (here chloride ion), 
A,=:the ratio a/S, when A is absent from the solution, i.e. the sloi)e of the 
adsorption isotherm. 

The values of the overall complexity constant.s determined were found to be 
of the following order of magnitude :— 

Kc(overall) =0-0215-0098 
for Cu(H,0)Cl,- 
and CuCl 4 = ions. 

134. Cation exchange nteasurements in the solid phase. 

A. CHATTERJKR, Calcutta. 

Soils are capable of delivering nutrients or metal ions at a much lower moisture 
status than what is obtained in the pasty condition. Since exchange, (if any, 
in the air-dry state, for example, (bnt not strictly moisture free, for air-dry clay 
may contain S-10% moisture) will be very small, it has been studied by u sing 
radioactive gold ions. For this purpose radioacti'/e gold has been introduced as 
an exchangeable cation into the clay. The excliaiige of gold ion-has been studied 
against Na- and Ca-clays by maintaining (r) one of the phases in the solid state and 
{it) both the phases in the solid state. In (//) exchange does take place but to a 
very small extent, whereas in (i) the exchange is quite appreciable. 'This Informa- 
tlcm which is based on the counting of /8-particles from radioactive gold is, ho donbti 
qualitative, but perhaps indicates the trend correctly. : ‘ , 
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135. The phcnomimoa of Catioii exehluige in ckwrconl. 

BAl/WAKT RAI PURI, GURCHARAK SINGH and I^EKH RAJ SHARMA, i 

Hoshiarpnr. 

Treatment of charcoal with alkalies involves the replacement of surface, 
hydrogen ions by the metal cations which cannot be replaced even by prolonged 
leachings with water. However, these ions can be replaced by other cations by. 
snitable treatments and thus charcoal can undergo base-exchange reactions like 
soils, zeolites, proteins etc. The order of replacing jwwers of the various cations 
appears to be H+^Al+++>Ba++^a++^Mg++^Na+^NH 4 +, 


136. Contribution of Structural Hydroxyl Groups to the Base Exchange Capacity 
of Montmorillonite. 

R. P. MITRA and HAKAM SINGH, Delhi. 

A study has been made of the role of exposed structural hydroxyl groups in 
montmorillonite in determining the latter’s base exchange capacity. A typjcal 
sample of the mineral, wiiich was used for this purpose, had a base exchange 
capacity of 100 in.e, per 100 gms. as obtained on i)otciitionietric titration of the 
hydrogen form. Acetylation with acetic anhydride in the presence of pyridine 
gave an acetylation value of 40 m.c. per 100 gms. Potcntionietric titration of a 
nentral-sait extract of the acetylated material gave a titration curve which showed 
an inflexion corre.sponding to only about 60 m.e. per 100 gms. This result, taken 
with the acetylation value reported above, appears to indicate that, out of the 
total base exchange capacity of 100 m.e. per 100 gms., 40 m.e. are contributed 
by OH groups. 

137. Exchange of Phosphates adsorbed by clays for other Anions. 

A. CHATTISRJRE, Calcutta. 

Anion exchange nieasuremetits have been carried out with particular reference 
to phosphate ions, partly because it is important as a plant ntitrient and partly 
because it has the ijeculiar property of becoming unavailable or fixed under certain 
conditions by the clays and clay minerals, .\nion exchange resins saturated with 
hydroxyl, oxalate, citrate and fluoride ions are used for the exchange measurements. 
Hydroxyl, citrate and oxalate ions of the anionic resin exchange themselves for 
pho.sphate in varying extents but fluoride ion is almost incapable of releasing 
phosphate which may be due to the high pH of the clay .suspension used in the 
experiment. 

138. Measurement of exchangeable ions in different affinity levels. 

A. CHATTERJER. Calcutta. 

. It is known that the exchangeable ions are npt of equal bonding energies. 
The nutrient ions present in the soil is sup]x>sed to be made available to the 
plant by means of an exchange process. In that case the availability will be 
influenced by tlie exchangeability of the different category of ions of the clays 
which is determined by their bonding energy to the clays. This difference in 
the exchangeability'of ai particular cation at different degrees of saturation has 

been demonstrated by allowing the heteroiouic systems l-cjUiy and |-clay 
to eguiiibrlate witli thn ^-resjn in cellophane bags. Jt is fonnd. that the catioit 
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which is added first is more difficult to exchange for H-i- ions tlian the one added 
next. The existence of 'loosely' and ‘firmly’ bound conditions of the same cation 
is thus clearly noticeable from the experimental data. 

139. Conductometric and Electrometric studiee of Ferric Succinate. 

S. K. BOSE and S. P. MUSHRAN, Allahabad. 

Ferric chloride and sodium su&cinate solutions interact to give a gelations 
precipitate, and at suitable concentrations produce a colloidal solution. Here we 
have investigated the precipitation effected by the progressive addition sodium 
succinate to a ferric chloride solution of different dilutions. The conductivity 
graph shows a slight fall at first, followed by a rise and then a sharp fall is 
obtained till the reactants are in equivalent amounts, after which it rises con¬ 
tinuously. The first fall with a very small amount of sodium succinate is effected 
due to the neutralization of the free acid generated by the ferric chloride. Then 
the conductivity rises as is expected, due to the formation of more conducting 
sodium chloride obtained by this metathetic process. But the second and the 
shari) fall certainly leads to the conclusion that IxJth sodium and ferric ions are 
carried down with the precipitate, possibly due to some complex formation till 
the equivalent amounts have l)een added. 

It is concluded that the precijiitate is a mixture containing hydrous ferric 
oxide, ferric succinate and also a complex compound formed with sodium 
sucemate. The pH variation also shows a gradual rise, and is biologarithemic in 
nature. The point of inflexion is obtained at the equivalent concentrations of 
the reactants. 

140. Studies in Ferric Succinate sols and gels. Ft. I—^Viscosity study of Ferric 
Succinate sols. 

S. K. BOSE and S. P. MUSHRAN, Allahabad. 

Ferric Succinate was precipitated by the interaction of ferric chloride and 
sodium succinate. The precipitate thus obtained was washed thoroughly until it 
remained in a seniiiieptized form. It was subsequently dissolved in different 
amounts of succinic acid and thus three different samples of the ferric succinate 
sol with different purities were obtained. The sols thus obtained were stable 
transparent and red in colour and on the addition of suitable electrolytes set 
readily to transparent and stable jellies. 

It has been observed that the viscosity of the sols depends upon their 
purity. Pure sols being more viscous than the impure ones. The results obtained 
for the measurement of the rate of flow through capillary at various pressures 
are very significant. It has been ob.scrved that the .sols exhibit deviations from 
the Poiseulle’s law for fluids. The rate of flow is not directly proportional to 
tlie shearing force so that the ratio of the pressure to the rate of flow does not 
remain constant, which should be the case for normal fluids. The deviations are 
more marked the greater the purity of the sol. The deviations have been explained 
on the basis of the exi,stence of structuration in such colloidal systems and the 
development of Ihc structural flow which replaces the well known normal 
‘Newtonian flow*. The greater the purity of the sol the greater is .the 'stmc> 
turation'. It has been further observed that as the sols are alj|pwed jto age the 
‘structuration’ becomes more pronounced. The maximum ageing effect being 
observed in the sol of maximum purity. The existence of stmetnrationa and 
the development of the structural flow therefore greatly depends on the phrity 
and age of the sols investigated, 
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141. Studim ia Ferric Sueciiiate tel* end gda. Ft. II—Study of ihu kinelicf el^ 
ael>fel treaaformatiea. 

S. K. BOSK and S. P, MUSHRAN, Allaliabad. 

Three samples of ferric succinate sols of different purity were prepared 
according to the method described in Pt-1 of this series. The sols yield stable 
and transparent jellies when coagulated with electrolytes like sodium chloride 
of suitable concentrations. It is observed that the kinetics of sol-gel transfonha- 
tion is governed by the equation log fl-A-HC where ‘ 6 ' is the time of set and 
'C* concentration of the electrolyte employed. The time of set is greatly influenced 
by the purity of the sol. Similar results are observed on the effect of age on 
these sols. Aged samples give gels more readily than the fresh ones. The results 
are explained on the basis of the existence of ‘structurations’ in such sols. It 
has been shown that gelation is closely related to the ‘structuration’ of the colloidal 
system. The 'structurations’ make the colloidal particles stick together at several 
points forming loose net works leading ultimately to gel formation. When the 
structuration in a sol is less there is less tendency of the sol to yield gels. 
Stmeturation and gelation arc, therefore, intimately related to each otlier. 


142, Setting of Hydraulic Limes and Natural Cements—Differantiation of Hydraulic 
and Puzaolonic Functions of Setting Characteristics. 


DHARAM VIR, Kharagpur and RAGHIJBIR SINGH, Amritsar. 


A method has been developed to quantitatively evaluate the hydraulic and 
pnzzolonic functions into which setting characteristics of hydraulic limes containing 
15-30% alnmiuinm silicate may be differentiated. .\ consideration of the nature of 
the curves obtained by plotting the impenetrated distance, e, against the time 
period, 9, in Vicat needle experiments indicates tlieir conformation to the general 
equation : 

Since the slop*? of each curve, given by its finst differential 

de . 

^-=2ae +>fbe* 

passes through a minimum at the point of inflection, 


d*e 

de* 


^aa-J^be"^ 


= 0 . 


Hence, e 



at the point of inflection. This point is indicative of what may 


be defined as the maximum set point. The coordinates of this point (6', e'), which 
are uniquely determined by the constants a and b, are graphically evaluated by 
30 

plotting -g- against © or e . 

It is found that the puzmlonic-set characteristic function, ©,, and the hydraulic- 
.set characteristic function, ©a, may be expressed in the form ©:= ©, + ©, 
where ©,=ae* and ©,=bv^e 

At the maximum set point, 8©j>=:©« and a©*=0-1780b*. The puzzolonic-set charac¬ 
teristic function and its hydranlic counterpart at the maximum set point are 
consequently determined by the independent variables a and b. The,se functions 
may numerically be,.evaluated by solving the general equation: 

for two seta, of experimental values erf © and e from a setting curve, preferably 
in proximity to the nmximnm set, point. 
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Experimental values for these functions have been obtained in a number of 
cases. Under specified operating conditions, they may be related to the chemical 
composition of a particular series of hydraulic limes. 


143. Rhythmicity on Impregnated Filter*papers. 

A. C. CHATTERJI and HARI BHAGWAN, Uucknow. 

Rhythmicity has so far been studied with impregnated agar-agar, gelatin, 
starch or silicic acid columns. It has been found that strips of Whatman No. 1 
filter paper partially impregnated with the precipitating agent along with or 
without colloid can also be used for obtaining rhythmic patterns. Thus an 
independent method for obtaining rhythmic precipitates on cellulose fibres with 
u technique very similar to ascending chromatography has been developed. 

When 40% PbiNO,), fs diffused through a 40% KI impregnated strip and the 
band of Pbl, is washed thoroughly with distilled water, good rings are obtained. 
Similarly under specified conditions rhythmic structures can be obtained by diffusing 
KI solution through PbfNO,), impregnated papers. Wlten strips are impregnated 
with KI along with colloid such as agar-agar, gelatin or starch as fixary agent, 
rhythmic vertical bands are obtained at a much lower concentration; in these 
cases clear interspaces are obtained without washing the strip, whereas with aqeous 
solution alone washing is necessary. ENO, if added to the diffusing cation has 
been found to have a marked effect in adding to the rhythmicity of Pbl, band. 


144. Solid state studies in the system Fe^Og-UjO,. 

M. D. KARKHANAVAUA, Bombay. 

A study of the naturally otreurring uranium bearing ferruginous ores has been 
made. It has been established that uranium occurs in association with the hematite 
and not with the magnetite portions. A sample of natural haematite containing 
0*15% UgO, was found to occur in the metamict state, the reconstitution of which 
has been established by X-ray and differential thermal analysis methods. In order 
to establish—the nature of association of UjO, with FCjO,, a study was made of 
six artificial- mixtures, ranging from 0 to 1% IT,0, by weight. Precision lattice 
determinations of these mixtures revealed the existence of a solid solution of UgO, 
in y-PegOg upto at least 1%, the limits of the composition studied in the present 
investigation. 


145. The ternary system ammonium sulphate-ammonium nitrate-water at 30^*0. 

G. ARAVAMUDAN, Bangalore. 

The phase relationships in the system ammonium sulphate-ammonium nitrate- 
water were worked out at 30® and the results plotted on the triangular diagram. 
The solid phases in the system were fonnd out employing Schreinemakers wet 
residue method as well as Hill and Ricci's algebraic extrapolation method. The 
saturation curve consists of four branches, the two belonging to the anhydrous 
salt components namely ammonium sniphate and ammonium nitrate and* the other 
two due to the formation of double salts of formula (NHglijSOg2NBgNpg and 
fNFgl,S 04 . 3 NHgN 0 g. Both the double salts are in<x>ugruently saturating at 30F: 
and are hence unstable in contact with water. Ihe crystals of the double salt 
(NH*)»SOg.2NHgNOg are quite well-defined and large in size, whereas (NHg),SP«. 
3NHgNO, is formed almost as a fine powder* Conditioned by if« relatively less 
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solnbility, ammoninm salivate oocapies the largest area in . ^e satnratioh fielti:.' 
Methods have been developed to prepare the doable salts in iNrly pore state at 
room temperature. The doable salts are intermediate in their hygrbseofncity: 
ammoninm nitrate and amnuminm snlphate. 


146. PrapamtioB of Titanates and thair soUd sohitioas. 

S. K. K. JATKAS. and N. V. Kaolgnd, Poona. 

The preparation of Lead Titanate and of a solid solution (Pb,,Ba,,)TiO, has 
been studied by microscopic and X-ray difiraction methods. Barium Titanate is 
formed at a high temperature (ca. 1200°C) but a solid solution of the same aith 
large percentage (80%) of Lead Titanate could be prepared comparatively easily 
at a much lower temperature 1^0®C) and was experimentally realized as evidenced 
by powder diffraction patterns. 


147. Purification of Toclinieal Monoi^ycarides by liquid—liquid extraction 
tachniquc. 

R. BASU ROY CHOUDHURY, Calcutta. 

Various workers have tried to purify technical monoglycerides. The present 
investigator has purified technical monoglycerides to the extent of 98% parity 
by using the liquid—liquid extraction technique. The solvent pair n$ed for this 
purpose was 80% ethanol and petroleum ether. The procedure as carried out was 
4x4 completion of squares. liqual volumes of solvent were used in each extrcc- 
tion and a dilution of 1 to 40 of glyceride to solvent was u.sed. 


148. of End Groups on the Osmotic Slope of Polymethylacrylate. 

SATYA RANJAN CHATTKRJEE, Calcutta. 

Methyl acrylate was polymerized in different solvent media at 80°C by 
employing solution polymerization method. The polymer samples were obtained 
by precipitation after polymerization had proceeded for various lengths of time, 
liie osmotic pressure measurements were made in N-M'-dimethyl formamide sola> 
tion at 3S°C. It was found that the osmotic slope obtained by plotting r/C against 
C differs appreciably from sample to sample. The slope shows the highest value 
in case of polymer prepared in bromoform and negative values were obtained for 
the state in case of samples prepared in sec-butyl alcohol and iso-butyl alcohol. 
Since osmotic slope is. a measure of the solvent polymer interaction it was suggested 
that the change in the slope might be due to the presence of .the end groups of 
different solvent molecules which have entered the polymer chain by solvent 
transfer. 

149. Sohrant Effuct la Addition Polymerbatioa. 

• JYOTIRINDRA N. SEN, Calcutta. 

The e^t of benzene, toluene, acetic acid, isobutyric acid, ethyl acetate and 
teirt-inityl alri>hol in the thermal polymerization of styrene and methyl methacrylate 
has been studied at 80^. The rate and the degree of polymerization camot be 
correlated satisfactorily with the viscosity of the poljmerizing system and solu- 
bilitiiM die pblym the solvents. With styrene the rate of polymerizatteh 
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is ibe same in all the six solvents, but the polymer is highly soluble in toluene, 
sparingly soluble in acetic acid and insoluble in tert-bu$yl alcohol. With methyl 
methacrylate the highest yield in acetic acid also correspcmds to a high viscosity 
of the solution; but benzene though it gives a viscous solution, does not show a 
corresponding increase in rate of polymerization. It is concluded that the mecha¬ 
nism of thermal initiation of polymerization, viscosity of the medium, and the 
potentiality of the system to form a colloidal dispersion of swollen polymer particles 
should I>t taken into account to explain the phenomenon. 


150. Rate Constant in Polymerization of Styrene. 

U. S. NANDI, Calcutta. 

St)rrene has been polymerized in bulk by employing 2-2' azobisisobutyronitrile 
as initiator within a temperature range of to 117'^'. Rate constaiits for transfer 
to monomer (Cm) and 8 , the ratio between the square root of the termination 
constant to the propagation constant have been evaluated. The values of C,,, at 
30°, 50°, 60', 80' and IIT'C are 2xI0-% 4x10--*, 6x10 *. 10x10 * and 14x10-* 
respectively having an energy of activation of 5-3 kcals. S values at 30°, 50°, 60*, 
80“ and 117°C are 48-9.3, 35-15, 28-62, 19-36 and 9-45 and the corresponding value 
of R„—iEt being equal to 4-47 kcals.- 


151. Kinetic Study of Methyl Acrylate Poljnnerlzation. 

IJ. S. NANDI, Calcutta. 

The kinetic of the polymerization of methyl acrylate initiated by hydrogen 
peroxide in solutions of ethyl acetate, methyl ethyl ketone and n-butyl alcohol has 
tjeen studied at 50', 60° and 80°C. 'riie. peroxide admits of no inhibition ix;riod, 
the % P curve being linear with re.spect to time after a certain induction period. 
The rate of ixtlymerizatum was found to be proportional to the square root of the 
catalyst concentration, over a ten fold increase in tlie concentration of the 
initiator. The orders of teaction with respect to monomer concentration are 1*5, 
1-3 and 1-2 in n-bntyl alcohol, methyl ethyl ketone and ethyl acetate respectively. 
The rate constant S (=ktJ/kp) at temperatures 50°, 60' and 80°C are 2-49, 1-64 
and 0-82 respectively, the energy of activation being 8-42 kcals. 

Results with hydrogen peroxide as initiator have been compared with our 
results with benzoyl peroxide as initiator in methyl acrylate polymerization. The 
similarity in the kinetic behaviour of the two peroxides are excellent and proves 
the ideal behaviour of hydrogen peroxide in solution polymerization. Tlie. varia¬ 
tion in the order of the reaction with res{x;ct to monomer concentration has been 
explained in the light of efficiency of the catalyst in different solvents. 


152. Rate Constanta in the Polymerization of Methyl Methacrylate. 

U. .S. NANDI, Calcutta. 

The determination of the rate constants of Cm and 8 in methyl metbaciylate 
polymerization has been carried out with a number of catalysts over a temperatme 
range of 35° to 1I5°C. The catalysts employed are hydroge# peroxide, benzoyl 
peroxide, 2, 2' azobisisobutjrronitrile, 1, V azobiscyclofaexane carbonitrile, 2, IP asohifi^ 
methyl bntyronitrile, 2,2' azo, 2,4 dimethyl bnt]rrouitrile, 2,2^ azo4i lUethyl 
dimethyl bat 3 dronitriIe and 2, 2' azo 2 ethyl butyronitrile. Our experimental reshlts 
have been compared and found to be in good agreement with others extatinjg in -fte 
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literature. The data on these rate constants available so far have been compiled 
with onr results and their energies of activation and frequency factors have been 
calculated over a temperature range of 20® to IIS^C. They may be represented as 

a«9-4xl0-‘ exp. (4,4(K)/RT) 
and C,„ =9-1x10* exp. (-7,600/RT) 

1S3. Hydroperoxide as Initiator in Methyl^lMethacrylate Polymerisation. 

A. K. CHOWDHURY, Calcutta. 


l-hydroperoxy cycloliexyl i-hydroxy cycloliexyl peroxide w.i& synthesized in this 
laboratory after the method of Milas and was employed as initiator in the bulk 
polymerization of methyl methacrylate at temperatures SO® and 60“C. The poly¬ 
merization with the hydroperoxide involves no inhibition pericxl and the proper- 
tiouality of the rale of polymerization with the square root of the initiator concen¬ 
tration is maintained. 

Various rate constants e.g., Cnn C| and 8 have been evaluated and compared 
with results obtained from the polymerization of this monontcr with benzoyl 
peroxide and 1,1' azobi.s cyclohexane carbouitrile. The agreeineiit tx;tween the 
results obtained witli ihe.se three initiators are fairly good and they are 


SQOC 

Cu, 0-8xl0-* 

C, 1-86x10-* 

S 10-73 


60°C 

1- 0x10-* 

2- 79X10-* 
9-79 


154. Chain Transfer Constants in the Polymerization of Methyl Acrylate. 

• U. S. NANDI, Calcutta. 

Chain transfer coefficients for monomer (Cui)> for initiator (C,) and for solvent 
Cu) in the hydrogen (leroxide initiated polymerization of methyl acrylate have 
been determined at temperatures of 50*, 60* atid 80°C. The values of 1-3x10-*, 
8-4x 10-* and 5-7 x 10 -* for Cm and 3-3x 10-*, 2-3 x 10-* and 1-3x10-" for C, have been 
obtained at 80°, 60° and 50°C respectively, the energies of activation being 6-03 kcals 
for Cm and 5-28 kcals for Cj. 

The determination of solvent transfer in the catalysed system by the method 
of Mayo has again proved to be inefficient in case of this monomer also and our 
modified methods (Palit, Nandi and Saha, J. Poly. Sci., 14, 295, 1954) have been 
saccessfuily employed in all the ca.ses studied. Chain transfer for methyl ethyl 
ketone, ethyl acetate and n-butyl alcohol in methyl acrylate have been determined 
at 60'C both from catalysed and niicatalysed systems. 


1SS. The Role ef Solvents in Imtiating Chains in the Uneataljned Poljmieruatien. 

U. S. NANDI, Calcutta. 

With the conception that monomer collision leads to the initiation reaction 
in the imeatalyzed vinyl polymerizatitm the order of the reaction with respect to 
monomer conceptratum comes out to be two. In the uncatalyzed polymeriasation of 
methyl mi^afn-ylate in aolntibns of ethyl acetate, cylohexane and methyl ethyl 
k4tooe the-erder Was found to be I-4S, 1-65 and 1-01 respectively at 60°C at con*, 
c^trationa ranging from Q-93 moles/lit to 9-3 moles/lit. In ca.$e of styrene in ethyl 
acetato the value was found to be 1-8. 
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This variation has been supposed to be due to the solvent taking part in the 
initiation process which may be shown as 


M+M->M,*.k, 

M+S-^M*.ku 


and the rate equation to be 

R„=kpM{kiM*+k|, MS)*/kt* 

In cases where k|hr»ki 4 MS the order of Rp with respect to monomer is 2 
but in the reverse case of ki. MS>^k|M* the order of reaction comes out to be 1*5 
as a result of which orders between 1*5 and 2*0 are obtained in solutions of different 
solvents. The vaiue of 1*01 in case of methyl ethyl ketone has been explained to 
be due to catalytic effect. 


156. Critical Test of the Kinetics of Solv«mt Transfer Reaction in Uncatalysed 
Polymerisation. 

U. S. NANDI and A. K. CHOWDHURY, Calcutta. 

An extensive study on the kinetics of the chain transfer reaction for solvents 
in the uncatalysed polymerization of methyl methacrylate has been carried out. 
In case of methyl methacrylate the plot of the reciprocal degree of polymeriza* 
tion (1 /P) against solvent monomer ratio (S/M) does not meet at the same point 
in different solvents not to speak of at the (1/P) for bulk polymerization. Studies 
with ethyl acetate, methyl ethyl ketone and cyclohexane at 60^ in methyl 
methacrylate at concentrations near bulk shows a steep fall or steep rise depend¬ 
ing on the nature of solvent and finally meets at the (1/P) for bulk polymeriza¬ 
tion. This peculiar behaviour of this monomer of not obeying the general equation 
of Mayo at all concentrations has been explained on the variation of the o]:der of 
the rate of polymerization on the monomer concentration. In solvents where 
the order of reaction with respect to monomer concentration is two, as seen in 
our experimental work with styrene in ethyl acetate the plot of 1/P against S/M 
is linear at all concentrations and obeys Mayo’s equation nicely. The discre¬ 
pancy in the case of methyl methacrylate has been correlated with the solvent 
effect m the initiation reaction. Rates of polymerization have been determined 
dilatometrically. 


157. Radical Displacement Reactions in the Thermal Polymerization of Methyl 
Acrylate in Solution. 

JYOTIRINDRA N. SEN, Calcutta. 

The chain transfer constants, Cs , in eighteen solvents including aliphatic, 
alicyclic and aromatic hydrocarbons, alcohols, ketones and chlorinate hydro¬ 
carbons have been determined for the polymerization of methyl acrylate at 80 °C. 
Th values of Cm for this monomer are In general higher than the corresponding 
values of Cr for styrene and methyl methacrylate. The aflinity for the abstrac¬ 
tion of hydrogen atom from the solvent compared with its tendency to add to the 
monomeric double bond is stronger in the case of methyl acrylate than that in 
the case of the monomers, styrene and methyl methacrylate. The aitnatlon is 
reverse when the displacement reaction involves a chlorine atom, much so that 
the transfer constant for chloroform is higher than that for carbon tetrachloride 
in methyl acrylate polvmerization. The results have been explained on Jdte basis.; 
of the ^own electrophilic nature of the monomer and the poljnner radkml,' and 
the resonance stabilization of the transition state in the displacement meclumisin.: 
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|$8. Chaki Tnuufw ia Murad Sohrmt System. 

D. S. NANDI, Calcutta. 

Prom the general equation for the average degree rtf polymerizataion in ;.a 
single monomeric system 

l/P*Cm+«*/M* Rp+SCs S/M 

two methods have been postulated to determine the chain transfer (Ch) of a 
solvent in mix-solvent system. (1) Keeping the S,/M and S,/M constant i.e., 

S,/M=S,/M=S/M the equation ia transformed into l/Pa=K+{Cs,-FC ,) S/M 
and Cui and Cs» can now be determined from a plot of 1/P against S/M 
(2) Single tube experiments can be employed for the purpose when 

Ch.=M/S. [1/PT-C„.-C., (S./M,-«»/M* Rpl 
and knowing Cf>i the value of Cua can be evaluated. Experimental work in 
verification of the suggested methods have been carried out in the polymerization 
of methyl methacrylate in a number of mix-solvent systems e.g. toluene-ethyl 
acetate, methyl ethyl ketone-chloroform, methyl ethyl ketone-ethyl benzene, 
n-butyl alcohol-carbon tetrachloride and a variety of other such systems at 60°C. 
The results are in excellent accord with the suggested methods and has been 
further developed for application in case of those substances which are immiscible 
with a particular monomeric system. 

159. Radical Displacement Reaction in the Thermal Polymerization of Styrene 
in Solution. 



JYOTIRINDRA N. SEN, Calcutta. 

Chain transfer constants, Cs , for the thermal polymerization of styrene at 
80°C have been determined in eleven solvents, including hydrocarbons, alcohols, 
ketoneif, and carboxylic acids. The values of Cs are as expected on the basis 
of the activity of hydrogen atom in the various .solvent molecules, and are of 
magnitude comparable with those determined by different workers in other solvents. 
The order of Cg is about 10-*—-10-*. 

160. Effect of Solvent Transfer on the Molecular Weight Distribution. 

SATYA RANJAN CHATTERJEE, Calcutta. 

Molecular weight distribution curves were drawn for polystyrene prepared by 
solution polymerization of the monomer in carbon tetrachloride at 60*C. For 
this purpose fractionation of polymer samples was carried ont in methyl ethyl 
ketqne nring methyl alcohol as precipitant. 

The earperimental curves were compared with the theoretical curves obtained 
by using the equation of Palit and Majumdar (Proc. Tnd. Assoc. Cult. Sci., S7, 
No. 7, 19, 1954) who have taken into account all sorts of transfer phenomenon and 
termination by disproportionation or combination. Tl>c agreement is quite satis¬ 
factory. 

161. Heats of Mixing of Cydohexone and Chlorebemwno. 

S. N. BHATTACHARJEE, Calcutta. 

.' The heats of mixing of system cyclohexane and chlorobenzene has been deter¬ 
mined with the help of a modern nricrocalorimeter allowing no vapour phase at 
three diffefant tmhperature^^ 35*5*, 45® and 55®C. The system shows smeU P<Mi« 
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live heats of mixing which is to be expected from the nature of the components. 
It is only in approximate agreement with theory of strictly regular solutions pro¬ 
posed by Guggenheim with 'Zero-th approximation* which results in symmetrical 
AHm versus x curve. The results obtained are somewhat asymmetrical, maximum 
value occurring near x, =-545 and can best be represented by 

AHiii=x, X, [A+B (x, 'X,)+C (xi-x,)*] 
where x, and x, are mole fractions of cyclohexane and chlorobenzene respectively. 

The interchange energy w vanes with temperature and the values of w, 
Sw/8 T and 8*w/ST“ have been calculated. As expected w was found to decrease 
with temperature. 


162. Design and Construction of a Micro-calorimeter for Measurement of small 
Heats of Mixing. 


S. N. UHAri'ACHARJER, Calcutta. 

A microcalorimeter for measurement of heut changes as low as -IJ has been 
constructed by utilising Tonjpa’s idea of eliminating the vapour phase by keep¬ 
ing the liquid phase confined under mercury. The instrument has been designed 
mainly in the model of McGlashan and Adcock with certain important modifica¬ 
tions. 

Thus instead of a thin copper vessel as used by McGlashan and Ach:ock a 
thermally lagged mnltijacket has been introduced—as suggested by Tmm for 
short duration calorinietcric work—to achieve a lesser fluctuation of background 
temperature, llie calorimeter can be immersed under water inside the water tight 
jacket which in turn is kept submarined in a large thermostat of i0*005*C 
accuracy. The whole .system is allowed to come to equilibrium without any stirring 
inside the jacket. Time to teach equilibrium is of course high (about 24 hours) 
which is its only di.sadvantage. * 

To eliminate further the uncertainty in heats of stirring, the mixing system 
in the mixer vessel has been mechanically coupled with its replica in the refer¬ 
ence vessel so that the movement of one is exactly repeated in the other. 

The calorimeter is tested by measuring heats of mixing of carbon tetrachloride 
and cyclohexane at different ratios at 35'5"C. The AHtn/mole versus x and 
AHm/inoJe versus x,l-x) curve is found sati.sfactorily in agreement with results 
obtained by other workers. 

The accuracy of the calorimeter was found to be better than ±2%, major 
contribution to which is inaccuracy in time measurement. Work is in progress 
to confine this within ± 1 % by utilLsing a better and modern method of time 
measurement. 


1^. Determination of K and a for Poljrmethyl Isopropenyl Ketone. 

vSATYA RANJAN CHATTERJEE and A. K. CHOWDHURY, Calcutta. 

Molecular weight of high polymeric substances can be easily determined by 
using the .Staudinger-Mark equation 

[i»]«KM« 

w'here OC is a constant and is dependent on the flexibility of .^e chain, K is .la 
constant and [ij] i.s the intrinsic vi.scosity of the polymer solution, lie labovc 
equation was applied in calculating the values of the two Constanta in ca^ of 
polymethyl isopropenyl ketone. The monomer wa.s synthesised in this laboratory 
by utilising the method suggested by Morgen, Megson and Pepper (Chemistry and 
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IndQStry, 885| 1938). The white polymer obtained by polymertziug the inpQon^ 
in bulk at 35*C was fractionated into samples of different hiolecnlar weights by 
using the usual fractionation technique. Osmometric and viscometric mei^re* 
ments were carried out in solution of N-N' dimethyl formamide at 35*C K ^d 
were obtained from the intercept by plotting log [jf] vs. log M their values bekig 
2‘63x W~* and 0*83 respectively. The data obtained are found to be in agreement ' 
with the equation of Palit. ffnd. J. Phys., 29, 65, (1955). 


164. Decomposition of Chloro-aubstitutedl Benzoyl Peroxides in solution, 

U. S. NAN1>I, Calcutta. 

The rate of decomposition for ortho, para and meta substituted dichlorobenzoyl 
ix^roxide has been studied at a temperature of 80‘C in solutions of ethyl acetate. 

The decomposition of the dichlorobenzoyl peroxides are found to be inhibited 
by the presence of oxygen, quinone and hydrofiuinone and the rale of decomposi¬ 
tion being suppressed in solutions of monomers. These results undoubtedly estab¬ 
lishes the free radical decomposition of the peroxides. The order of the rate of 
decomposition of the dichlorobenzoyl peroxides is ortho>para>meta. In case of 
all the three peroxides the primary lioinolytic cleavage is followed by chain re¬ 
actions of 3/2 order as suggested by Nozaki and Bartlett. 

In styrene and methyl methacrylate the rates of decomposition of the 
(lichlorobenzoyl peroxide.s diminish thereby showing that the induced decomposi¬ 
tion is suppressed to some extent by the monomeric free radicals. The rates of 
initiation and the cliain transfer coefficients for tlic three peroxides are also in 
the same order as their rates of decomposition predict. The initiation c<mstants at 
60°C for ortho, para and meta dichlorobenzoyl peroxides are 2-64 x 10-*, 5'4xl0-* 
and 3'6xl0-* respectively in methyl methacrylate. The values of C, in the same 
order are 0-019, 0-009 and 0-003. 


165. Role of moiature in the isonumaation of thiocyanatea of aubatituted ammo¬ 
nium derivativea. 


R. D. GUPTA, THOMAS JOSRPH K. and VIJAYRAGHAVAN, Pilani (Rajasthani. 


In an attempt to study the effect of addition of non-polar and polar liquids 
on the reversible system, 

Amine thiocyanate ^Thiocarbamides 


ws selected use of small quantities of water. 

Abont 10 gins, of finely powdered well mixed and desiccated (over phosphorus 
pentoxide) or moist (containing 5% water), samples of thiocyanates are heated at 
a particular temperature for known periods of time. At the end of period, the residue 
is analysed for unchanged thiocyanate and substituted thiocarbamide formed. 


A comparison of the results of such determinatious indicates that (I) less of 
corresponding thiocarbamide is formed from the moist sample and (2) less of 
heat is evolved the moist sample. 

The lowering of the yield of thiocarbamides may be due to the deactivations 
of thiocyanic acid and snbstituted ammonium molecules. It also lends support 
to the view that thiocyanic acid molecules, necessary for the conversion to iso- 
thiocyanic acid are proceed as a result of thermal dissociation of thiocyanah^t of 
snbstitqted l^es; and not formed as an altematiye by the ionization of thiocya¬ 
nate' qf-. sfdjstitnted bases. 
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166. A raactioo between Iodine and Sodium thioaulpbate in Heterogeneoiu ILiquid 
—Liquid System (Part III). 

1*. S. JAVADEKAR, Sangli (Bombay). 

A reaction between Iodine solntion in Chlorobenzene and aqne<yis Sodidm 
thiasnlphate is studied in the present investigation. Potassium iodide was added 
to the aqueous phase with a view to increase the homogeneous part of the re¬ 
action. But the values of constants are not at all altered by even 10 gms. 
iodide and they are very slightly altered even by 25 gms. of iodide. This indi¬ 
cates that the reaction is strictly heterogeneous. The temperature coefficients 
are M4 and 1-16 showing the predominance of diffusion process. The effect of 
change in speed of stirring is appreciable. The cliange in concentratiou of iodine 
changes the velocity constants appreciably. But the change is not proportional to 
the concentration of iodine. A reaction between nonaqueons iodine solution and 
aqueous alkali is also under investigation. 


167. Studies in the kinetics of the reaction between Formic Acid and Potassium 
Persulphate—^Part 1. 

SATYA PRAKASH SRIVASTAVA and SATYESHWAR GHOSH, Allahabad. 

In this paper we have shown that the reaction between formic acid and 
potassium persulphate is of a measurable speed above 30*C and was found to 
have an induction period after which the reactions becomes uniraolecnlar with 
respect to persulphate. It is however, independent of the concentration of 
formate ion. The reaction was found to be appreciably catalysed by Ag-t- and 
Cu+^+ ions the induction period of the reaction tends to disappear. Further, 
in presence of Cn++ ions, the unimolecnlar constant decreases with time, indi¬ 
cating the presence of secondary reactions or chain reactions. A general mechanism 
has been suggested for all reactions where persulphate ion acts as oxidising agent. 


168. Studies in the kinetics of the reaction between Formic Acid and Potassium 
Persulphate—Part II. 

SATYA PRAKASH SRIVASTAVA and SATYESHWAR GHOSH, Allahabad. 

It has been shown in Part I that reaction between formic acid and potassium 
persulphate has an induction period and it is unimolecular with respect to per¬ 
sulphate and zero molecular with respect to formic add. Ag-1- and Cn++ have 
a catalytic effect and induction period also vanishes. 

This paper deals with the salt effect in the presence of different concentrations 
of added potassium persulphate. The specific inhibitory effect of the halide ions 
has been investigated and the effect of the non-electrolyte urea has also been 
studied. A general mechanism for all reactions in which persulphate ion is the 
oxidising agent advanced in Part I is supported. 


169. Kinetics of oxidation of GIucom and Fructose by alkaline bivafent copper 
in presmice of citrate—Part HI. 

MATHURA PD. SINGH and SATYESHWAR GHOSH, Allahabad. 

In earlier papers the reduction of cupric tartrate complex has been studied. 
This paper deals with the study of the reduction of cupric citrftte complex by 
glucose and fmetose in the presence of an alltali, 
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It has been observed that the amonnt of citrate required to keep the copper 
in solution is more than the equivalent amount. The cupric citrate complex thus 
prpdnced is reduced by these sugars catalysed by alkali and also cuprous oxide 
a product of the reaction. This antocatalysis is more pronounced in .the reaction 
where sugar is taken in large excess, as the primary particles of cuprous oxide 
are kept in finer state of suspension by the peptising action of sugars. Study of 
reaction velocity shows that the rate is not efiected by citrate or tartrate used 
to form cupric complex. 

The temperature coefficient and energies of activation are slightly different 
for the two reducing sugars studied here. These are lower for fructose than those 
for glucose. 


170. Kinetics of oxidation of Dextrose^ Galactose and Fmeton^ Imrabinose and 
d'xylose by alkaline bivalent copper in presence of tartarate—^Pait IV. 

MATHURA PRASAD SINGH and SATYKSHWAR GHOSH. Allahabad. 

In this paper the effect of temperature on the reaction velocity has been 
studied |or three hexoses, glucose, galactose and fructose and the two pentoses 
l-arabinose and d-xylu.se. The temperature coefficient and activation energy have 
been found. It has been observed that two optical isomers of hexoses glucose 
and galactose have slightly different activation energy between 30*C and 40°C. 
Reduction effected by fructose has also a low temperature coefficient tlian hexoses. 

The pentoses l-arabinose and d-xylose behave like aldehydo hexoses but have 
different activation energies. Thus the following gradation has been observed 
for the activation energies in the case of hexoses:— 

galactose>dcxtrose>fructose 

Similarly in the case of aldehydo pento.ses they are in the order l-arabinose^d-xylose. 

As reported earlier the reaction is imiuiolecular witli respect to reducing 
sugars but aero molecular with respect to cupric tartrate complex. Alkali, as 
usual, possesses a catalytic influence. 


171. The idneties of the Ferric Thioaulphate reaction—Part 1. 

D. PATNAIK, C. NANDA and K. BAKSHI, Cuttack. 

A mechanism involving the two intermediates PeSaO, and Fc(S,0,),- was 
suggested for the ferric thiosulphate reaction (Patnaik and Mahapatra, Curr. Sci., 
1855, 24, 185). From this mechanism kinetic equations have been derived for the 
initial and maximum rates of decay which have been measured spectrophotometri- 
cally at different ionic strengths for varying concentrations of ferric and thiosul¬ 
phate ions. The initial rate varies as .the first power of the concentration of the 
ferric ion and the square of the concentration of the thiosulphate ion. On the 
other hand, the maximum rate varies as the square of the concentration of the 
coloured complex FeSfO,. These observations conform to the kinetic equations 
derived for the rates from the proposed mechanism, the various steps of which 
consist of bimolecnlar reactions between oppositely charged ions and ion-pairs. 
The decree in rates, both initial and maximum, with the increase in ionic 
strength sabstantiates the fact that the rate controlling stages ate reactions in- 
TOlviag oppositely charged ions. Further ^ese elementary reactions are in keep- . 
ii^ -with the general principle of economy of structural changes which lends sup- 
port for the mechanism in addition to the agreement of the experimental data 
with &e Iciimtic 
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172. Cktmlytw daoemporitkm of PotaMioin Chlorate in the p r rae n oe of • mintura 
of Catalysts and dotanninatioii of the Temperature coefficients of the decom* 
position. 


h. M. APTE and P. S. JAVDBKAR, Sangli (Bombay). 

Mixtures of Sulphate of Manganese with those of (1) Chromium, (2) Cobalt 
and (3) Vanadium chloride, as catalysts, are used to decompose potassium chlorate. 
It is found that the mixture of catalysts with Manganese us one component acts 
less effectively than the individual components of a mixture when each acts alone. 

The temperature coefficients of the decomposition are also determined, between 
temperature 255*C, 265“C, 2750C and 285°C. 


173. Reaction between Amines and Carbon Dioxide at high pressure. 

K. Z. PATIIy and M. R. A. RAO, Bangalore. 

The reaction between amines and carbon dioxide is Ijeing investigated to find 
the mechanism of the leaction between amino group and carbon dioxide at high 
pressures. Dialkyl ureas are being synthesised by the interaction of aliphatic 
amines and carbon dioxide. Anhydrous hexylaminc and carbon dioxide gave 
dihexyl urea at 2800 psi. pressure and 180*C temperature. 


174. Ammonolysis of Ethylene Dichloridc. 

V. A. KRTSHNAMURTHY and M. R. A. RAO, Bangalore. 

The reaction of ethylene dichloride with ammonia under pressure has been 
investigated. The effect of experimental variable.*; like temperature, time of re¬ 
action and the concentration of reactants have been worked out. An optimum 
yield of 68 per cent ethylene diamine was obtained at 110*0 and a pressure 
of 200 p.s.i.g. when the time of reaction was 5 hours and the ratio of ammonia 
to ethylene dichloride was 17. 


175. Dielectric constant and Dipole moment: Pcurt 1—Coumerins. 

S. K. K. JATKAR and C. M. DRSHPANDS, Poona. 

The dielectric constant and density of coumarin arc measured in the molten 
state at various temperatures. The dielectric constants and densities of conmarin, 
4-methyl-6-ethyl-8-acetyl umbeUiferone and 4-methyl-8-acetyl umbelliferone have 
been measured in solution at various concentrations and temperatures. The 
moments are calculated by applying the new equation and the values obtained 
are compared with the values calculated theoretically. The new moments are ; 

Coumarin : 4-89 (molten state) 

4*72 (solntioi^ 

4 me-6 Et-8 acetyl umbelliferone: 3*33—3-58 

4 me-8 acetyl nmbellifeione: 4*06 

The moments of 4-me-6 Et-8 acetyl umbelliferone and 4-me-8 acetyl ninbelli- 
ferone liave been measured for the first time. 
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178.' Abaorption aad Flnorateaiee 9p«etm of B»sylid«wt ConmunuMM*. . . 

S. K. K. JATKAR and B. N. MATTOO, Poona. 

Absorption and fluorescence' s]>ectra of V-metboxy and 4'*benzyloxy bensytideno 
conmaranones have been reported and discussed. Bflect of various substitntiioiis 
has been studied. 

Though strong fluorescence is met with in the solid state, yet the efficiency 
is low in solution. There is an appreciable 'inner filter’ effect. 


177. Comprombility and Electric Polarisation. 

S. K. K. J.ATIKAR and D. D. DESHPANDK, Poona. 

In the present paper, the compressibility (/3) of pure organic liquids has been 
shown to be correlated with the specific orientation polarisation (P^. The graph 
of fi against P, for homologous series of polar liquids gives st. lines originating 
from a single point on the J3 axis where P.-O, but possessing different slopes for 
diflerent homologous scries. The relation is represented by an equation 
jS-C+DxP, where ‘C’ the common intercept ha.s a value of 46x10-” cm’/dyne. 
The relation holds good for adiabatic as well as isothermal compressibilities. It 
can be quaUtalively said that the slopes of the lines i.e. depend on the 

hinderance in rotation of the dipole molecule. 


178. Photographic and Photoelectric Spectropolarimetry. 

S. K. K. JATKAR and A. J. MUKHEDKAR, Poona. 

Rotatory dispersion has theoretical and analytical applications. A Photo¬ 
graphic siJectropolarimeler for ultraviolet and a photo-electric instrument for the 
visible region have been set up. For photographic technique a densitometer is 
used to determine the line having equal intensity of the two halves. In the 
photo-electric technique the angle of rotation a is determined by using the equation 

1 - A sin“a for the intensity-rotation curve. 


ORGANIC CHEMISTRY 
179. laoquinoUae Derivative*—^Pazt Ill. 

T. N. GHOSH, BHABATOSH BHATTACHARYA and SAKTIPADA DUTTA, Calcutta. 

In contrast witli the earlier observation (Gho.sh and Dutta, /. Indian Chent. 
Soc., 195S, 32, 17, 755) that treatment of (a-acetamido-)3-phenyl)-ethylmethyl ketone 
and of fl-phenyl-snbstituted analogues with POCI* or cone. IlgSO* leads to the 
fonnatimt of l-methyUjoquinoline derivatives, accompanied with dehydrogenation 
and deacetylation, (a-acetamido-fl-phenyl)-ethylplienyl ketone and fl-phenyl-subati- 
tnted analogues yield, under similar condition, oxazole derivatives. The failure 
in inducing a-niethyl-a.-amino-i9-phenylpropionic add to respond to Dakin and. 
WMt reaction has been discussed in the light of the two mechanisms as proposdl 
by earlier vrorkd^ for this reaction. Methyl a*acetamino-a-methyl./3-phenylpn>r 
pionate undergoes Bischler-Napieralski cyclisation to yield the corresponding isp- 
quinoline derimtjve. Condensation of a-«cetamido-a-methyl-/8-phenylprop}6nyl 
chloride with etiiyl sodiomalonate . leads to the formation of an ofcazole. Privative. 
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180. Sjmdimi* of S-ominequinoliaest Part VIL 

A. RAYCHAUDHUKI and U. P. BASU, Calcutta. 

The enhancement of antimalarial activity by a 7-chlorine substituent in 4>ammo 
quinoline series has stimulated attempt to synthesise analogues of Pamaquin with 
a 7-chloriue atom instead of the 6-methoxy group. Price and Guthrie failed in 
their attempt to condense 7-chloro-8-ainino quinoline with dialkyl amino alkyl 
haldics (/. Amer, Chem, Soc., 1946, 68, 1942). In this laboratory an attempt was 
made to prepare this type of compounds by the interaction of the sodium deri¬ 
vative of 7-chloro-8^-tolnene-sulphonamido quinoline with appropriate amino- 
alkyl halides and dctosylation of the products. Although the intermediate dialkyl 
aminoalkyl-p-toluene sulphonamido quinolines were obtained in good yield the 
detosylation of the compounds by the various known methods including that of 
Weisblat, Magerlein and Myers IJ. Amer. Chem. Soc., 1953, 75, 3630) could not be 
achieved. 

7-chloro-8-(l'-methyI-4' diethylamino-butyl) amino-quinoline was, however, pre¬ 
pared by a different route. 2 ;3 Dichloro nitrobenzene was reacted with 1-dielth- 
ylamino 4-amuio pentane to afford 2-cliloro-6 nitro l'-methyl-4' dielthylamino butyl 
aniline. This was reduced with stannous chloride and the corresponding amine was 
subjected to Skraup reaction to yield the desired product. The compound was 
isolated us the methylene-bis-salicylate. 

181. lao-qumoline* as potential antispasmodics. 

A. RAYCHAUDHUKI and ARUN BOSE, Calcutta. 

The observation on the spasmolytic activity of 3-methyl iso(|ninolines (Ereit- 
mair. Arch. exp. Path. Pharm., 1932, 164, 509; Polgar and Zelcnka, Magyar 
Nogyoyaszok Lapja, 1948, 7, 1) has led to the attempts of incorporatiog sub¬ 
stituted amino-methyl grouping m the 3-position of the isoquinoline nucleus. In 
connection with the synthesis of l-phenyl-S-substituted amino-methyl isoqninoline 
(I), the oxime of l-phenoxy-3-phenyl propau-2-one (II) was reduced with sodium 
and alcohol to furnish l-phenoxy-2-amino-3-phenyl propane (IH). This amine vms 
beuzoylated and submitted to Bischler-Napiefliski cyclisation to afford l-phenyl-3- 
phenoxymethyl-3:4 dihydro iso-quinoline (IV). (IV) on catalytic dehydrogenation 
and reaction with hydrobromiic acid would afford the 3-bromomethyl iso<^ninoline 
derivative (V) which on further reaction with amines is expected to yield the 
desired compounds of type (I). 

182. Merocjraainei—Part L 

B. K. PATNAIK and M. K. ROUT, Cuttadc. 

In the present investigation, the preparation of five merocarbocyanines derived 
from thiazoles and containing substituents in the dimethine bridge have been des¬ 
cribed. The thiazole compounds used were as follows—4-Phenyl-2-mefhyl thiazole, 
4-p-MethoxyphenyI-2-methyl-thiazole, 4-p-Ethoxyphcnyl-2-mcthyl thiazole, 4-p-Nitro- 
pheny1-2-methyl-thiazole and 4-p-Bromophenyl-2-methyl-thiazole. Rhodatdne and 3-. 
ethyl rliodanine were used for the acidic components. 

183. Photographic seiuitiaers—Part It Merocarbocyaiiines. 

B. K. PATNAIK and M. K. ROUT, Cuttack. 

In the present investigation, the preparation of five merocarbocj^^e dyes. 
derived from 4-phenyl-2-methyl-thiazoIe, i-p-methoxyphenyl 2-hiethyl thiuole, 4-p- 
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ethoxjrpbenyl 2«ineth7l tbiaasolr, 4-p-bromophenyl 2-tnetb7l thiozole and l^ethyl 
benzotbiazole have been described. Their acetanilide vinyl intermediates were 
first prepared and then condensed with 3<«thyl-rhodanine to give the d^ired. 
merocyanines. 

184. Antispaainodics—Part I: Quinolyl Hiiexolea. 

BHASKA.R DAS and M. K. ROUT, Cnttnck. 

In the present work, the preparation of some quinolyl thiazoles for a.se as 
antispasmodics has been undertaken. They were prepareil from 2-arylimtno 4-thi.'i- 
zolidones through condensation with o-nitro-benzaldehyde and subsequent reduc¬ 
tion with zinc dust and acetic acid. 

185. Possible Antiamoebic Agents (Part II): Mannicb bases from Ckloro- 
Chroman-4-ones. 

A. B. SEN and YAvSIIWANT D. KULKARNI, Lucknow. 

Twelve mannich bases have been prepared from 6-chloro-8-chloro-and 6, 8 
dichloro chromanones with a view to test them for their antiamoebic activity. 
These chromanones were synthesized by the cyclisation of d-{*d^hloro phenoxy), 
d-(-p-chloro phenoxy) and /8-(2, 4-<Hchloro phenoxy)-propionic acids by means of 
concentrated sulphuric acid (98%). The /9-phenoxy-propioiiic acids were obtained 
by the condensation of /3*ptopiolactone and the appropriate sodium-phenates. 

The mannich reactions were carried out using equimolar quantities of the 
chromanone, paraformaldehyde and one of the secondary amines viz., dimethyl- 
amine, piperidine, morpholine and benzylamine as the hydrochloride.s; in dry 
benzene as solvent and heating it under reflux for six hours. 

186. Oxygen Heterocycles. 

A. B. SEN and M. S. SAXENA. 

Oxygen Heterocycles such as isoflavones and isofiavens have been reported 
by Bradbury and White J. C. S. 1951, 3447, 1953, 871, to possess estrogenic acti- 
city. Following Bui Hoi et al, J. C. S. 1955, 3693 we have synthesized a no. of 
licnzofurans (another group of Oxygen Heterocycles) with a view to test them for 
estrogenic activity. 

187. Synthesis of substituted Sulpha Thiazoles. 

A. B. SEN and A. K. ROY, Lucknow. 

A. S. C. has been condensed with different .substituted 2-amino-thiazoles to 
obtain the corresponding sulphonamides in order to study the therapeutic acti¬ 
vity. 

188. Search for New hsecticide—Part D. 

A. B. SEN and A. K. SEN GUPTA, Lucknow. 

Fifteen phenothiazines with different substituents like alkyl, alkoxy and halo¬ 
gen were prepared with a view to study the effect of these substituents on the 
insecticidal activity. These groups are known to effect a marked variation in . 
the TOlubility of the compounds in lipoid and water. 

The diphenyhunines required in the above experiment were obtained by con¬ 
densing acteylated. aromatic amines viz., 2-methoxy, 4-methoxy, 2-ethoxy, 2^1oiro 
and :4*<dilorQ amitiobenzenes vrith bromobenzene, ethylbrQmoben^nc and para br^p;. 
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toluene after the method of Goldberg (Ber., 1907, 40, 4543) and subsequent deace* 
tylation with dilute hydrochloric acid and ethanol. The phenothiazines were ob¬ 
tained by fusing sulphur and the above substituted diphenylamines in the pre¬ 
sence of 1*2 moles of anhydrous aluminiumchloride (Ackermann, 1911, 10,'144). 

189. Substituted Bensophenones. 

R. S. TADAKOD, S. N. KOLKARNI and K. S. NARGUND, Dharwar. 

Substituted benzophennnes have been prepared by Friedel-Crafts condensation 
of Para-Nitrobenzoylchloride with cresolmethylethers, mono- as well as dimethyl- 
ethers of hydroquinone, resorcinol, catechol, chloroanisoles and n-alkylbenzenes. 
The resulting benzophenones have been characterised by the preparation of 2:4 
dinitrophenylhydrozonc derivatives. 

I^urtber work on the reduction of the above Nitrobeuzophenones to the amino 
benzophenones is in progress. 

190. ChIoro-& dichloro Xantkones. 

C. N. DESPANDK, S. N. KULKARNl, and K. S. NARGUND, Dharwar. 

o-chlorobenzoic acid and 2:5-dichl«robenzoic acid have been condensed by 
Ulhnanns reaction with o-and ji-chlorophenols, and 2 :4-(lichlorophenol to obtain the 
following ethers : 

M.P. 

2'-carbo]cy-2K:hlorodiphenylether ... ... ... 124“ 

2'-carboxy-4-chlorodiphenylether ... ... ... 119“ 

2'-carboxy-2:4-dichlorodiphenylether ... ... ... 141° 

4'-chloro-2'-carboxy-2-chlorodiphenylether ... ... 136* 

4'-chloro-2'-carbbxy-4-chlorodiphenylcther ... ... 132* 

4'-chloro-2'-carboxy-2:4-dichloro-diphenylether ... ... 122* 

The above acids were cyclised by concentrated sulphuric acid to obtain cor¬ 
responding chloro and dichloroxanthones of which the following are new : 

2:4-dichlofoxanthone ... ... ... M.P. 205° 

4:7-dichloroxanthone ... ... ... „ 173* 

2:7*dichloroxanthone ... ... ... „ 229° 

191. n-Alkyl and Chloro-substituted Xantbones. 

S. S. MUTADIK-DESAI, S. N. KUDKARNI and K. S. NARGUND, Dharwar. 

n-Alkyl and Chloro substituted xanthoncs have been prepared with a view to 
test them for antibacterial activity, o-chlorobenzoic acid has been condensed with 
p-ethylphenol, and p-n-propylphenol. 2, 5 Dichlorobenzoic acid has also been con¬ 
densed with p-cresol and o-cresol by following the method of Ullmann. 

The above acids were cyclised by concentrated sulphuric add to obtain the 
corresponding xanthones. 

192. Chloro and Dichlorothioxanthones. 

NARAIN MAHISHI, B. S. CHIKKHRUR, P. B. SATTUR and K. S. NARGUND, 

Dharwar. 

■W ■■ 

Chloro and Dichloro thioxanthones have been prepared with a dew to test 
them for antibacterial activity. Appropriate thiophenol has b«n condensed with 
o-chlorobenzoic acid in presence of sodium methoxide to obtain the intermediate 
acid which after treatment with snlphnric acid gave the corresponding 
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193. Experimenta on the apnlltesu of benao. end tetrehydrobenao—Coumeriae. 
Pert I. ‘ 

S. SIDDAPPA and Y. V. SATHYABHAMA DBVI, Bangalore. 

In connection with tlie investigation of the lactones, Corylifolean and isopsora* 
lidin isolated from the seeds of Psoralea corylifolia, h., the synthesis of benzol-and 
tetrahydrobenzoconraarins was undertaken. The synthesis of the following couma* 
rins by using the Pechniann reaction are described in the present paper 

(1) 3', 4', S', 6'-tetrahydro-6 :7-benr.ocouniarin, colourless needles, m.p. 128-130’C. 

(2) 4-niethyl-3', 4', S’, 6'-tetrahydro-6:7-benzocoumariii, silvery plates, in.p., 

85-87‘’C. 

(3) Mthyl-3', 4', 5', G'-tetrnhydro.6 :7^jcnzocouniariu-4-acetate, colourless cutjes, 

m.p. 130”C. 

(4) 3', 4', 5', 6'-tetraliydro-6 :7-beuzacouinariii-4-acctic acid, colourless needles, 

m.p. 15e-IS8*C. 

(5) 8-Nitro-6 :7-bcnzocouiuariu, greenish yellow needle.s, m.p. 117-118*C. 

(6) Ktbyl 8-NitTo-6 :7-beuzoC()atnarin-4-acetic ester, brown needles, m.p. 123'4*C. 

(7) 8-Nitro-6:7-benzocoumariu-4'acetic at:id, yellow needles, m.p. 102-3*C. 


194. Experimont* on the synthesit of Dracorubin. 

CH. BHEIJMASANKARA RAO, P. LAKSIIMANA RAO and 
V. VENKATKSVVAREU, Waltair. 

As a preliminary to the .synthesis of dracorubin, the synthesis of compounds 
similar to dracorubin but simpler than dracorubin itself has been attempted and 
one such successful synthcst.s is reported. 0-l)iinethyl-phloroglucinol was con¬ 
densed with ortho-bromo-benzoic acid sodium salt in the presence of copper powder 
and the condensa.tiou protluct, ortho-(3 :5-dimetlioxy-phenyl)oxy-benzoic acid was 
converted into its methyl or ethyl ester which was subsequently condensed with 
acetophenone in presence of sodamide giving rise to the diketone, ortho (3 ;5- 
dimethoxy-phenyl) oxy- o-benzoyl-acetophenone which was further characterised by 
the formation of its copper salt. 'I'he Sfinie diketoue was also synthesised by a 
different method using ortho (3 :5-dimethoxy-phenyl) o>:y-acetophenone (synthesised 
using 0-dinielhyl-phloroglucinol and ortho-bromacetophenone) and etliyl benzoate in 
presence of .sodamide. 'this diketone cyclised in two stages to give the required 
compound on gentle heating with hydriodic acid. 

This successful synthesis suggests that a .synthesis of dracorubin could po.ssibly 
be achieved starting from the flavan unit, ethyl-7-hydroxy-.5-niethoxy-flavan-8-car- 
boxylate and 5-bromo-4-methyl-resorcinol and build the anh}’dro-benzpyranol struc¬ 
ture. This synthesis is still in progress. 
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195. Studies on the Active Principles of Zanthoxylum rhetsa TriphaL 

ASIMA CHATTERJER and CHANDRACHUR GHOSH, Calcutta. 

Under the research programme on “The Survey of Alkaloids in Rulaceous 
Plants”, the chemical constituents of South Indian and Assam varieties pf Zanthoxy- 
Imn rhetsa Triplial have been examined. The stem-bark of the ^uth Indian 
species contains a triterpene alcohol, C„H„0, m.p. 212’ (yield, 0-4%) which has 
been found to be identical with Inpeol by direct comparison of the substances and 
their corresponding derivatives. Two other comiKmnds called A (m.p, 270-72*, dec.) 
and B (m.p. 254®) have also been found to occur in this plant material. Both of 
them are neutral, nonalkaloidal and nonplienolic compounds. They are not also 
coumarin derivatives. 

Prom the stem-bark of Zanthoxylum rhetsa Triplial collected from Assam, 
several colourless alkaloids have been obtained in jxxir yield (0-008%) besides lupeol 
(yield, 0-7%) and the compound A. The colour reactions and the properties of the 
alkaloids have been studied. 


196. Isolation of Inuline—A New Alkaloid from Inula royleana D.C. 

ASIMA CIIATTERJEE and SUNILKUMAR TALAPATRA, Calcutta. 

Inula-royleam D.C. (Fam. Compositae) has been found to contain in its roots a 
new alkaloid, inuline, m.p, 165° (dec.), besides another base royline C„Hsj 37*6 n 
m.p. 128* (dec.). 

Inuline, the empirical formula of which agrees with Ci.H^jO^N, responds to the 
Labat test for methylene-dioxy group, and carries two methoxyl and at least one 
C-methyl functions. N-methyl data as estimated by Her/ig-Meyer’s method shows 
half the value required for one N-methj-l grouping. 

Purity and homogeneity of inuline liave been established by column and paper 
cliromatography experiments as also by X-ray analysis. The base yields a cliloro- 
platinate C„H4,0,N„ HjPtCl, which does not melt but decomposes above 270*. It 
also forms a chloroaurate which decomposes above 200®. 

Other salts of inuline, e.g., hydrochloride, sulphate, nitrate, perchlorate, oxalate 
and picrolonate etc. could not be prepared in crystalline state a.s yet. Inuline is 
optically active and dextro-rotatory, [a] ** —-h44-3° (CHCL). 

D 

It is moderately soluble in hot ethanol and methanol, less .so in these solvents at 
room temperature, highly soluble in chloroform, acetone and benzene and sparingly 
soluble in petroleum ether. It imparts to its aqueous solution (in which it is very 
slightly .soluble) an extremely bitter taste. 

It crystallises in stout needles from alcohol, the latter appearing in crystals as 
solvent of crystallisation. 


197. Dictamnine, an Alkaloidal Constituent of the Heart-wood of Aegle mermelos 
Conreu. 

ASIMA CHATTERJEE and SUNID ROY, Calcutta. 

The heart-wood extractives of Aegle marmelos Corred (Pam. R^taceae) have been 
found to contain several compounds from which (o) dictamnine, C,,H,NO(OCH,), 
i 0 .p. 133*, a furoquinoline alkaloid of linear structure, b) jU-aitosterol, tn.p. 

138-39°, (c) a furoconmarin, marmesin, C,4H„0«, m.p. 189* (an optical imtipode 
nodakenetin) and (d) a neutral compound, m.p. 133-34* have been isolated in pUrc 
and homogeneous state by chromatographic method. 
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Aegle tmrtnelos Correa thus appears to be of special interest as a godd hafural. 
source of dictamniue which has Ijcen found to occur so far only in the roots <:rf 
IHctamnits albus I/inn (Fani. Rutaceae) and Skimmia repens Nakai (Fam. JRutaceas), 


198. Isolatioii of “Tetrabyrine*' from Rauwolscine. 

ASIMA CHATTRRJEE and ANIMA BHATTACHARYA (N^e Clioudhury), 

Calcutta. 

Rauwolscine the alkaloid of Rauivolfia canescetis I,, upon alkali fusion at 300**, 
undergoes cleavage and produces several products which arc characterised as (A) 
indole-2-carboxylis acid, (B) barman and (C) isophthalic add. Recently “Tetra- 
byrine”, C„H„Nj (=2, i3'-}5:6:7:8 tetraisoquinolyl }]-3-ethyl indole) has also 
been isolated in a fairly good yield from the alkali fusion products of rauwolscine. 
“Tetrab 3 urine” is found to be present in the basic fraction of the alkali fusion pro¬ 
ducts along with barman and has I)ecu separated from the latter by fractional 
distillation under high vacuum. It distils at 295-300°/0-OI mm, crystallises from 
benzene in line needles, ni.p. 166°, and shows no depression in iii.p. upon admixture 
with an authentic sample of "Tetrabyrine” prepared from rauwolscine by selenium 
dehydrogenation. 


199. Dutribution of weakly basic Alkaloids in various parts of RauwoISa Ser¬ 
pentina Benth. 


BITIIIKA BOSE, Calcutta. 

Occurrence of medicinal constituents in Rauwolfia serpentina Benth were known 
to ancient Indians. Several alkaloids are being now isolated, and attempts are 
being made all over the world to work out structure and fommla, and to ascertain 
])liysiological properties of each one. From pnrliniinary experiments it has been 
found that bitter principles arc distributed in all parts of the plant. 

A new method has been worked out to estimate precisely how a group of weakly 
basic alkaloids exist in a growing plant. 


200. Glycosidic constituents of 'Chana* (Cicer arietinum Linn)—Part I. Isola¬ 
tion of three new crystalline glycosidic fractions from *ehana* meal. 

J. If. BOSE, P<x)na. 

Three new crystalline glycosidic fractions were isolated from the alcoholic extrac¬ 
tive of defatted 'chana* meal by partitioning between dilute alcohol and ether- 
petroleum ether and subsequent froctionation through solvents. 

Glycoside (I), (CjH„0,)n crystallised from dilute alcohol in clusters of colourless 
rectangular plates, m.p. 341-42° (decomp.) -6-4® and gave on acid hydrolysis 

aglycone (I), C„H 4 , 04 , clusters of colourless plates from alcohol, m.p. 258-60®, 
= -M*2®. The sugar residues were identified as glucose and rhanmose by 
paper chromatography. Glycoside (II), {C4H,0,)n, was obtained from methanol in 
small colourless prisms, m.p. 224-25® (decomp.) and gave on acid hydrolysis aglycone 
(II), C,,H„Oa, small colourless needles, from dilate metlianol, m.p. 212-14°. Glyco¬ 
sidic fraction (in), small colourless prisms from methanol, m.p. 265-70* (decomp.), 
could not be characterised owing to lack of snfiS^cient material. 

Both ot the aglycones (I) and (II) appear to belong to the group of triterpene 
alcdio^ Further work to elucidate their nature is in progress. Similar crystalline 
glycosiiiltc frijntk^s also been isolated from 'chana' after incipient germination. 
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201. The Seed Pulp of Ceeaalpitia. 

A. S. MITRA, Balasore. 

A crystalline bitter substance has been isolated from the seed uplp of Caesalpina 
Buuduc. Infra-red absorption spectrum of this bitter material indicates that it 
possesses kctonic, hydroxyl, kctonic and side methyl functions. Ultra-violet absorp¬ 
tion spectrum indicates that it possesses kctonic function, I<oss of one molecule 
of water from it on heating under vacuum indicates that it possesses a tertiary 
niydroxyl group. Uactone titration shows that it posse,sses two lactonic functions. 
Iti islaevorotatory. 


202. Mucilage from the seeds of Ocimum bastlicum, Linn. 

M. A. vSHAIKH and V. A. PATWARDIIAN, Sangali. 

The seeds of the jdant, Ocimtnn basHicum, Linn. (Sabja), grown on the premises 
of the Willingdon College, yielded on extraction with 2 per cent, sodium hydroxide 
solution and acidifying with acidic ethyl alcohol 9-3 per cent of a grey coloured 
mucilage. It was found to contain 44-6% of sugars and 16'2% of uronic acid. 
The mucilage wa.s hydrolysed by heating with 10% .sulphuric acid solution. The 
hydroly.sate gave the biirinni salt of uronic acid on treatment with barium carbonate 
and tlien ethyl alcohol and the sugar syiiip from the alcoholic extracts. On analysis 
of the syrup by circular paper chroniatograj)h}', it was found to contain glucose, 
xylose and rhaninosc. Glucose was crystallised out and identified. Xylose and 
rhamnose were identified by means of specific tests and by prep-ariug 2 :3-dimethyl- 
xylose, m.p. 144'C. and the osazone derivatives. 

The examination of the barium salt of the uronic acid obtained on hydrolysis 
showed that the uronic acid in the mucilage was glucuronic acid. The uronic acid 
on oxidation with nitric acid did not yield mucic acid; but on concentration and 
addition of potassium hydroxide and then acidification with acetic acid, crystals of 
potassium acid sacebarate were obtained. 


203. Structure of the Acacia Sundra Gum—Nature of the sugars present and 
structure of the Aldobtouronie Acid. 

S. MUKHRRJEI5 and A. N. SIIRIVASTAVA, Kanpur. 

The gum Accacia sitndra (l^amily Leguminosae) was purified by dissolving it in 
small amount of water, acidifying and precipitating it with alcohol. Purified gum 
was subjected to graded hydrolysis. Mixture of sugars, so obtained, on chromato¬ 
graphic examination showed the presence of rhamuo.se, arabinose, galactose and 
a faint trace of xylose. This mixture was separated by cellulose powder column 
chromatography. L-rhamnose was identified as a-l-rhamnose hydrate (m.pi and 
mixed m.p. 9.1-94*); (n)n’®-f8-6®± 1° and pheiiylosazone (m.p. and mixed m.p. 177®). 
L-arabinose (m.p. and mixed m.p. 156®), as phenylosazone (m.p. and mixed m.p. 
163-64®), (o) B”-f-101®.t4®; and l)-galactose (m.p. and mixed m.p. 166-68") as methyl- 
phenyl hydrazone (m.p. and mixed -m-p. 182-83®), (o) ,*.*-f-8I-8®±2*. The. aldo- 
bionronic acid on chromatography resolved itself into two. Aldobipuronic acid was 
methylated twice with dimethyl sulphate and caustic soda and fnur times with 
Purdie’s reagent and was distilled in high vacuum. Fully methj^ated product wss 
hydrolysed to give methylated galactose and methylated glucuronic aiqd. Methyl ; 
lated galactose was a mixture of two as found by chromatographic'examinatioii^ 
It formed an anilide m.p. 165-66°. M.P. of 2, 3, 4 tri-O-methyl-D-galactose anilide 
is 165-79*. An attempt is being made to separate the two sugars by paper .pa^- 
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lion chromatograpliy. Methylated Iiexuronic acid on diromatographic exatnioation;; 
gave spot corresponding to 2 ;3 :4 tri-0-nielhyl-D-glncuroitic acid; its furthei: exaipi- 
nation is in progress. Formation of 2:3 :4 tri-O-taethyl-D-Galactose shows that 
this sogar is attached to the glucuronic acid through its position 6. Galactosie 
portion must be linked to the glucuronic acid portion at Cj (formation of 2:3:4- 
tri-O-methyl-D-glucuronic acid). Therefore one of the nldobiouronic acids is 6 
(D-glucuronopyianosyl)-D-galactopyranose. 

204. Synthesis of l*2:3:4:0:10-Hexahy<]ro-7-niethoxy.8-isopropyl-l-oxophenan- 
threne. 


A. C. CHAUDHURl and D. NASIPURI, Calcutta. 

Totarol, a tricyclic resiuol, Cjair„0, from wood «)f Podocarpus Totara, was 
given the structure as 1 :2 :3 :4 :9 :10 :11 :12-octaliydro-7-hydroxy-l ;1 :12-trimethyl- 
S-Z-toyTopylpheuantlircne (1) l.'v Short and co-workers (J. Chein. Soc., 1951, 2979) 
mainly on the ba.sis of the isolation of l-nicUiyl-7-methoxy-8-/sopropylphcnauthrenc 
{T\’) from tin: dehydrogenation product of methyl totaryl ether. The structure of 
the phenolic ethpr was, however, not conlirined by vSynthesis. In a projected 
synthesis of this degradation product, '3-methoxy-2-;.v<jpropylpliencthyl bromide was 
prep-ared (Nasipurj and Chaudhuri, Science and Culture, 22, 117, 19.561. This was 
condensed with etlij-I 4 iG-dioxoheptane-l :5-dicarboxylate and the product on cyclo- 
dehy’dration with concentrated sulphuric acid, afforded y-(2-carboxy'3:4-dihydro-5- 
MOpropyl-6-rnethoxy-l-naphthyl) butyric acid, (V) in.p. 196°, which on esteridcation 
and Dieckmann cyclisatiou followed by hydrolysis gave 1 :2 :3 ;4 :9:10-hexaliydro* 
7-methoxy-8-i.'>opropyl-l-oxophenanthrenc (VI), in.p. 6(1-62°. This on’ treatment with 
incthylmugnesiinn iodide and sub.swiuent debydrogenution i.s expected to give the 
desired phenolic ether. 

205. Chemical Investigation of Indian Spices, Part I. 

SACITINDRA K. CHAKRABORTI and P. K. BOSK. 

A systematic chemical investigation of the non-volatilc constituents of the 
Indian .spices have been taken up. 7'Iic first substance examined under this scheme 
was Cumhtum cymhium (N.O. Umbelljfcrae) and (he seeds yielded two flavoiie 
glucosides (I) and (II) and d-nmnnitol (III). The flavone-glucoside (I) could not 
!« characterised. The aglucone of (1), m.p. 315-18°C (d) gave a tetra 

acetate, Cj,II„0,„ m.p. 226-28°C and a trimethyl ether, in.p. ]67-8*C. 

It has been found to be identical with liiteulin, (5 :7 :3' :4'-tetra hydroxy flavone). 
The glncosidc (II), was obtained as ahno.st coIourles.s needles, m.p. 228-32*C. The 
nglnotne of (II), C,jH,oOs, m.p. 340-45°C (d), gave a tetraacetate, Ci„ri„0*, m.p. 
182-83*C and a di-methyl ether, m.p. 173-74°C. An acetyl <»f the di-methyl 

ether also was prepared, C,,H„0„ m.p. 20(1-1°C. The aglucone was identified as 
apigenin (5:7:4' tri-hydroxy flavone.) and the corresponding gincoside as apiin, 
(apigenin-7-glucosidc). 


200. The ConstitatioB of Swieteuine, the NonBitter Principle of the seeds of 
Swietenie niacrophylle King. 

ASIMA CHATTERJRK and TARAKESWAR CHAKRABARTY, Calcutta. 

Earlier it has been demonstrated that swietenine, C..H the nonbitter 
porinciple of tht seeds of Swtetenia macrophyJla King is an a :^'hesenolactone and. 
carries a hetocarbonyl, .two terminal nie&yl, a hindered methoxyl and a tertiary ; 
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li 3 'droxyl group. This lectone isomeriscs with alkali giving ris to isowietenine 
C,,H„0,, which also contains the above functional groups, the hydroxyl in this 
compound being secondary. I^urther investigation has shown that it is a hydro¬ 
naphthalene derivative and upon selenium dehydrogenation affords a polyalkylated 
naphthalene, swieten, (as indicated from its analysis, spectral and chemical 

evidences). Additional proof of this hydroiiaphthalene structure of siipetenine has 
been secured from the isolation of two other polyalkylated naphthalenes called 
fsoswieten A, and isoswieten B, C,,Hjg (isomeric with swieten but not 

identical). These naphthalene derivatives are pro<luced from swietenine by selenium 
dehydrogenation of deoxj'dihydrodemethyl swietenine, the latter being prepared 
from the parent lactone by demethylation followed by Clemmensen reduction. 

Tl»e position of the functional groups have also lieen determined. Two terminal 
methyl groups occur in a/S-hexenolaclone moiety, direct evidence of which has been 
available from the isolation of tiglic acid from swietenine during its fusion with 
alkali when a naphthol derivative is also obtained. Both periodic acid and lead 
tetroiicetatc do not react with swietenine, demethylswietenine and isoswietenine, 
thereby concluding that the hindered inethoxyl, kelocarbonyl, the tertiary hydroxyl 
group and the potential hydroxyl of the KnUonic carbonyl—none of these two func- 
tion.s are attaclied to the adjacent carlKin atoms. From a consideration of all the 
phy.sical and chemical evidences available at hand,, from an examination of the 
inolecular model (heybold type) of swietenine and from the prc.sent knowledge .of 
biogenesis of terpene derivatives, the constitution of swietenine can best be 
represented as (I) or (II). 
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Both the structures can explain all the salient reactions of swietenine siiecially 
the hindered nature of inethoxyl and hydroxj’l groupings. 


207. Chemical Inveatigation of Asteracantha longifoUa Neu. 

ASIMA CHArrERJBK and SUDHIR KUMAR SREEMANY, Calcutta. 

Asteracantha Jongifolia Ness (Fain. /lcanthaceae) formerly named HygropMla 
spinosa (Bang. Kuliakhara) contains in its roots a triterpene alcohol m.p. 213° 
besides two other minor compounds m.p. 24,V247* and 152-55°. The separation of 
these three constituents has only been possible by repeated chromatographic reso¬ 
lution. 'J'he triterpene alcohol, which analyses for C,oH*oO responds to sterol- 
reactions, decolonrise.s bromine in cblorofonn, forms a monoacetyl (m.p. 213^) and 
inonobetizoyl derivative (m.p. 256°). Upon oxidation with chromic acid by Sarett’a 
method, it forms a ketone (A) C„H„CO, m.p. 170* which upon*. Hpang Minion 
variant of Wolff Krishner reduction forms a hydrocarbon (B) C„H,„ m.p. 161^83°. 

Tlie triterpene alcohf)! is finally proved to be identical with Inpebl by ditetjt 
comparison of their properties and the properties of their derivatives viz., the 
ketone (A) with lupenone and the hydrocarbon (B) with a-lupene. 
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208. Sead fat from Soraca ladica, Liaa^ 

D. P. CHAKRABORTY, Calcutta. 

A yellowish solid fat from Saraca indica I^iim, melting at 75-78*0 has been, 
isolated. In the preliminary investigation tlie properties of the fat have been 
studied. The mixed fatty acids obtained from the fat after saponification and the. 
removal of the non-saponifiable matter were examined spectro-photonietrically 
following the method of Hilditch et al. The percentage of L/in<ilenic acid, linolic 
acid, oleic acid, and saturated acid.s (by difference) have been f(»tmd respectively 
to be 3-3{>, 12-86, 28-28 and 55-47. 

209. Chemical investigation of Feronia elephantum Corr. 

D. P. CHAKRABORTY and P. K. BOSK, Calcutta. 

Marmesin (C, 4 H, 40 i, m.p. 189-5“) has been isolated from the bark of Fcronla 
clephatvm, Corr. Stigmasterol (C„H4,0, ni.p. 170°) has been isolated from unripe 
fruits and leaves of the plant. Traces of alkaloids arc present in the. leaves. 

210. Chemical Examination of leave* of Clitoria teniatea. 

R. D. TRWARl and R. K. Gupta, Allahabad. 

From the alcoholic extrat of the leaves of clitoria ternatea, a white solid m.p. 
85°C has been isolated. This compound is aliphatic and saturated in character. 
On analysis the compound was found to contain 0=79-1%, 11=12-9% and 0-8% 
(by difference) which corresponds to molecular formula C,jHj,0. On acetylation 
it gave a mono acetyl derivative M.P. 80°C. The compound C„IT*,0 was oxidised 
with coycentrated nitric acid, when a mono basic fatty acid M.P. 71"C and molecular 
weight 304 was obtained. 

211. Chemical Examination of the seeds of Clitoria ternatea. 

R. D. TIWARl and R. K. GUPTA, Allahabad. 

Clitoria ternatea commonly known as .\perajila has been known to be a 
reputed herb for the treatment of a number of diseases. The erteshed seeds of 
this plant when extracted with rectified spirit gave a white amorphous product 
M.P. 80°C. The compound was aromatic in character, decolourised bromine water 
mid contained nitrogen and phosphorus. On heating in a dry test tul)c it gave 
an offensive odour which changed to that of burnt hair on further heating. The 
compound dissolved in sodium hydroxide solution giving a yellow colour On 
analysis, the compound was found to contain C=55-54%, 11=7-81%, N= 10-54%. 
The compound resembles proteins in behaviour and it is difiicnlt to determine its 
inolecutar weight. On hydrolysis it gave a mixture of amino acids, which were 
identified to be lycine, alanine, valine, glutamic acid by paper chromotography 
along with 4 other amino acids which have not yet been identified. 

212; Clmmical Examiimtion of the work of Mimusops elengi. 

R. D. TIWARl, S. S. KHANNA and R. K. GUPTA, Allahabad. 

The pet. etlier extract of the stem bark of M. elengi left a light yellow colonred 
residue front which a white amcn-phous product m.p. 168-70°C was obtained on 
crysteliiisatlon with Absolute alcohol. This compound is a saturated aliphatic shbstaiice 
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containing 0=80-78% H= 12-82% which corresponds to mole, formula CmH, 40 . The 
compound gave an acetyl derivative m.p. 120''C. The constitntion of this compound 
is under study. 

213. Chemical Examination of the seed* of Psoralca corylifolea, 1^, Part II—On 
Uloation and constitution of isopsoralidin. 

S. SlJ:)D.ArPA and Y. V. S-VTIIYABIIAMA DKVl, Bangalore. 

During the isolation of Corylifolean (/'roc. Ind. Set., Cong., 1956, 126) on a large 
scale from the .seeds of Psoralea corylifolca h., a new crystalline material, 0 , 411141)4 
(ni.p., 283-4*0) was obtained and named Isopsoralidin. It does not contain any 
methoxyl group and on mothylation gives methylisopsoralidin, 0 ,,H,eO 4 , (m.p., 
186°0). On acetylation it yields a dmeetate, diacelyl isopsoralidin, (m.p., 

219-220“C). Methylisopsoralidin tin acetylation gives methylacetyl isopsoralidin. 
CiiIIkO, (ni.p., 175-176®C), thus accounting for two of the oxygen atoms in tlie mole¬ 
cule. Both isopsoralidin and methj-lisopsoralidin behave as lactones. On methylativc 
cleavage with sodium hydroxide and dimethyl sulphate in nonaqueous medium, 
isopsoralidin gives a trinietlioxy compound, C,,HjaO, OR lC, 4 n ,.,0 (OCHj)j(COOCH,)], 
m.p., 83-84°C. which on saponification yields a dimethoxy acid CnIIjoO* (m.p., 
172°). The results go to show that isop.soralidin beltings to the class of coumarins. 
On catalytic liytlrogcnation in gives dlhydroisopsoraUdin, (m.p., 268°C), which on 
acetylation yields dihydro diacelyl isopsoralidin (m.p., 203-4°C) and on methylation 
methyl dihydroisopsoralidin. (m.p., 168-170'’C). Chromic acid oxidation and ozono- 

/ /CHj \ 

lysis experiments showed the presence of an isopropylidene ( —QC j or an 

\ XCH,/ 

isopropyl carbinol ^-C(OH) 

tion yields a utrophenolic 
results of methylation and oxidation cstperiiuents of isopsoralidin witli nitric acid 
have been discussed and a benzocouniarin structure has been provisionally advanced 
for isopsoralidin. 


< ] 

\CH, J 


grouping in the molecule. Nitric acid oxida- 


acid, C, 4 H,j, 04 Nj, (m.p., 152*C) and oxalic acid. The 


214. Studies on the polymerisation of vinyl esters of aliphatic acids. Part 111— 
Preparation and plymerisation of vinyl butyrate. 

C. J. KURIAN and M. S. MUTHANA, Kharagpur. 

Vinyl butyrate (n®*-* 1-4051; d®'-'‘-0-8932) prepared by the ester interchange 
reaction IxsTwcen vinyl acetate and butyric acid—was polymerised using different 
concentrations of benzoyl peroxide and azo-bis-isobutyronitrile as initiators, the 
extent of conversion being fotmil by direct analysis for monomer content. 

The overall rate of jiolymerarisation was found to be a linear function of 
concentration of initiator in both cases. The molecular weight of the polymers 
in all cases increased with conversion, to give high molcciflar weight polymers. 


215. Structure of Tukh-Malangu mucilage (Salvia-Aegypticsa)—nature of sugars 
present and examination of aldobiouroaic acid. 


A. K. CHATTRRJER ond S. MUKHKRJRE, Kanpur. 

Tukh-Halanga (Salvia Aegyptkd) of the family Dabiatae is a typit^T: pliant 
mucilage obtained from the seeds of a plant from the plains and hills of Punjab 
and Delhi. 
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The mucilage under investigation was isolated from flic seeds by precipitating; 
it from a filtered acidified aqueous solutiou with alcohol after intermediate fortiia-: 
tion of a coper complex. The raw and purified mucilage are soluble in water and 
does not reduce Fehling’s solution; |>entosains, 31'9 per cent; pentoses 37-1 per 
cent and furfural 18-7 per cent. 

Purified mucilage was subjected to gruiled hydrolysis. Mixture of sugars: so 
obtained, on chromatographic examination showed the presence of lv-rliatuno.He, 

l, -aFabinose and D-galactose. 'I’his mixture was separated by cellulose powder 
column chromatography. 

(a) 1,-rhaniiiose was identified as a-l/-rhamiiose liydratc, ni.p. and mixed m.p. 
92-6°, [«]§’“ 4-7'8“±l’ (C, 2 0 ill water) (after recrj-slaUisution from aqueous methanol); 
Methyl plicuyl hydrazoue, m.p. and mixed m.p. 124'^, (b) Irurabinosc, m.p. and 
mixed m.p. 156°; diphenyl hydrazoue m.p. and mixed m.p. 195°; (r) D-galaclose, 

m. p. and mixed m.p. 165°; Methyl phenyl hydrazoue m.p. and mixed m.p. 182°-3'-'. 

The aldobiouronic acid is comp>sed of a D'galacturouic acid and a h>rhamnose 
unit. D-gnlncluronic acid was identified by oxidation to mucic acid m.p. 20G°il. 

To determine the structure of the aldobiouronic acid it was converted into 
un heptu-O-methyl derivative. Hydrolysis of the methylatcil product gave equal 
amounts of methylaled sugar and aci.'l ftactniiis. Ihirther work is in progre.ss lo 
identify each fraction. 


216. Chemical inveatigation of the genua Ficua. 1. 

AJIT K, HANliRJIJU and P. Iv. UOSK, Calcutta. 

Many specie.s of Ficus (Fain. Utricaceae) are witlely distributed in tropical 
regions and are valued fur their niedicuiul properties. A .systematic investigation 
of various Ficus species has been started. 

From dried bark of F. bengalensis, F. rcligiosa, F. glomerala, F. hispida, F. 
krhhna and F. infecloria, some trilefpeuoid cointiouuds have been isolated and 
identified. These are : a-amyrin acetate, m.p. 224-25°C, [u], = +79° (in chloroform); 
/S-amyrin, m.p. 195-96°r; lupcol acetate, m.p. 217*I8'’C; |o], = +42'; epifriedeliuol, 
m.p. 271-73°C, fajp = +19“; and /J-sitosterul, m.p. 137-38'C, [o], =;- -39°. 

Alkaloids have been found to be absent. It is interesting to note Uia.t all 
the four representative members of pcntacyclic triterpenes are present in Ficus 
species and occurrence of cpifriedliuol along with y-am.vrin acetate is significant 
in the light of biogenesis of pentacyclic triterpenes. 


217. Chromatographic separation of glycerides. 

D. K, GUPTA, B. T. R. lYRNGFR and M. M. CHAKRABARTY, Calcutta. 

Studies have been made in the separation of glycerides by column cliromato- 
graphy with specially prepared activated silica gel as the selective adsorbent. 
Glycerides of poppy seed obtained by solvent extraction with petrol were cliosen 
for the experiments. Silica gel mi-xed with 25% Hyflo super cel was packed by 
slurry method to SO c.m. height in 3-5 diam. glass tube through which the oil 
was passed. The system was kept in CO, atmosphere. The eluant used was 
;^trc)lentn ether and diethyl ether in different proportions and the rate of fiow 
was adjbsted to 250 c.c./Sirs. Over 92% recovery of the oil was recorded after 
coili^uig. 24 fractions varying in Iodine valve from 138-2 in the original to 168-5 
cqntt^ng almost phre TrU^^^ 172-3). Further w'orfc is in progress. 
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218. Fractionation of Myrabalan and Divi divi tannins. 

K. N. S. SASTRY atul V. NAYUDAMMA 

Aqueous extract of myrobalan fruits is unstable due to tlie presence of enzymes, 
and N2 and phosphorus containing substances. However extract, iiircpared from 
acetone, in water is stable. By extracting such an aqueous solution of myrobalan 
and tlivi divi tannins at different pH levels with ethyl acetate, several fractions 
are obtained to be used for further study. 

1. Alyrobalan and divi divi tannins both being hydrolysable type were subjected 
to elliyl acetate extraction at different pH levels in liquid—liquid extraction 
api>aratu.s, from pH 7 downwards to 1, :ind various fractions were obtained. At 
pM 1, the aqueous and solvent layers submerged after a while. The acetyl deriva¬ 
tive of niyrolxilan t.'innins at pH 7 tiiid 4 were prepared in the usual way, which 
from dilute alcohol melted at and 208*^ respectively; while those of divi divi 
at pH 7, and 4, melted at 206° and 186'^ respectively. Acetyl derivative of divi- 
divi at pH 2 was vliillcull to purify ; it decomposed at I88“C. Myrob fraction at pH 
7 gave with 5% sulphuric acid at lOO^’C, for 74 hours, a solid, after working up 
uilli ether, decomposing at 248'', and that from divi divi at 235°. 

2. Rllagic aetd and such other constituents were separated from myrobalan 
(4h g.) and divi divi (40 g.) pitriiled extracts by suspending in (4 litres) of N/2 
NaHCt),, separittely, tmd passing moist air for 40 hours. The solid precipitates 
in lK>th the cases, after aciditication, did not melt below 270°. The clear filtrates 
arc being used for further fractionation. 


219. Nature of some Indian vegetable tan materials. 

S. K. BAR AT. 

•r 

A simple method for studying the differential characteristics of hydrolysable 
and condensed tannins is described with particular reference to their stability 
towards hydrolysis. The method also gives a measure of the tanning potential 
of a particular tanstuff and affords an easy means of making comparative assess¬ 
ments of a nuuil>er of vegetable tan materials. Results indicate that (lelatin 
Numbers are a useful guide to the molecular weight and size of a tiinnin, its 
resistance to hydrolysis and capacity for philobaphene formation and should prove 
useful in the preparation and identification of pure tan fractions. 


220. Acetyl and Methyl derivatives of vegetable tannins. 

K. N. S. SASTRY and Y. NAYUDAMMA. 

Indigenous vegetable tannins, such as Myrobalan, Divi divi, Knrada, Wattle 
and goran have been studied for acetylation and mctliylation derivatives. The plant 
materials either bark or nuts, were extracted with commercial acetome. Tlic solvent 
is removed under reduced pressure, finally drying the extracts in vacuum (4-6) mins.) 
The dried extracts are treated with petroleum ether 40-60° to remove fatty materials 
which usually ranged about 1 to 1-5% on the dry extract basis, and then with 
ethyl ether, when Karada indicated very small quantity of solid material. While 
wattle gave a solid material about 1% on dry extract basis, u^ich shrank at 85° 
and decomposed sharply at 103-104*. The dr>' extracts thus prepared, purified 
w'ith organic solvents such as metliyl alcohol, ethyl alcohol, acetone etc. to remove 
as far as possible, gums, sugars and such other insoluble materials. Finally the 
tannins were precipitated by siilvents and passed through Silks gel column in 
acetone solution and the solvent evaporated and extract dried in vacuum, tliese 
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extracts were subjected to acetyiation, tisiug acetic anhydride and pyridiue under : 
ordinary temperature for 48 hours and the resulting products obtained. The 
extracts were also subjecteil to methylation, using either dimethyl sulphate in 
alikalinc medium or diazoniethane, or both in some cases. The acetylated compounds 
were all either whitish or dull greyish white. The methylated derivatives were 
greyish white, excepting methylated karadn, wattle and goran which were reddish 
brown or brown. Mostly they decomposed without melting. 


221. Chromatographic examination of the amino-acidt in the non-fatty matter 
of the seeds of—Linseed, Safflower, Niger, Sesame, Cotton, Groundnut and 
Coconnt. 


V. G. SONAR and V. A. PATVVARDHAN. Saiigli. 

The non-fatty matter of the seeds of I/in.secd, SalTlower, Niger (Drying group), 
Sesame, (?otton (Semi-drying gnmj)), Groundnut and Coconut (Non-drying groupl, 
was analysed by the application of circular paper chromatogr.-i])hy and the following 
amino-acids were found to be present in each case :—beiicine, Phenylalanine, 
Valine, Tyrosine, I rolinc, Alanine, Glntamic acid, vSerine, Arginine, Ifi.stidine and 
Lysine. Groundnut showed the presence of Cystine; Coconut showed the presence 
of Tryptophan and Cystine, as additional amin<>a<-ids to the .ibovc mentioned group. 

The amino-acid contents of Lin.sced, Safllowcr, Niger and Si^same appear to 
be in identical state. Alanine, Glutamic acid. Serine, Arginine and Histidine 
apjwar to be in identical state in all these .seeds except the Coconut. Coconut 
contains comparatively the maximum number of ainino-acids indicating its 
peculiarity here also. The band due to I’roline in Cotton and Coconut; Cystine 
in Groundnut, and Lysine and Cystine in Coconut are extremely faint. The iodine 
value which is related to the fatty amlent may be c-orrelnied to the amino-acid 
eotitcnts«by further studies on these lines in case of ripened ilrv seeds. 


222. Cyanine Dyes—Pert I. 

BHASKAR DAS and M. K. ROUT, Cuttack. 

In the present work, six thiazolo earbocyanine dyes derived from 4-phenyI-2- 
mctliyl tliiazole, 4-inelhoxy-pheiiyl 2-Hiethyl tliia/.i>lc, 4-p-elhoxyphenyl 2-metliyl 
thiazole, 4-|)-broniophenyl 2-metbyl thi.'izole, 4-p-nitropheuyl 2-metliyl thiazole and 
2-methyll)cnzothiazole have been jwejxired. They have l)cen prepared in two ways— 
(1) by reaction with ethyl orthofurmate and (2) with ilie help of acetanilido vinyl 
inlermediates. 


223. Imine Dyes derived from 3-bromoacenepkthenequinone. 

PARRRSH CH.ANDRA DUTTA and SUNIL KUMAR ROY. 

Irnines derived from chloro- and amiiio-aiilhraqninones are commercially 
important vat dyes. Attempts to prepare similar vat dyes from bromo- and amino- 
phenanthraqnulones were made by Mnkherjee and Watson 1916, 617) and 

Desat and Knndel Cr.I.C.S., 1962, 29, 238). The ijresent comtaunication deals with 
inime . dyes derived from 3-bromoaccnaphtheiiequino«e. As observed in the case 
of {di^nanthraquinonej acenaphtbenequinone being similarly an ortho-quiporie is 
not fbhhd favonrabie for producing imine vat dyes like the paraqainones as these 
dyes are not tnncl} soluble in alkaiine hydrosulphite and as sngh very light shades 
are.. 0btain4^ on cottem.. 
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Z24. Synthens of cyanine dyes by the condensation of p^ialkyl amijnobenzal* 
ddiyde with appropriate heterocyclic compounds. Part VIU. 

M. Q. DOJA and ARUN KUMAR SINHA, Patna. 

The chert on sensitization of snbstitutiou in the quinaUline nuclei p-diethy- 
laniino- and p-diniethyIamino cyanines has been studied. Four new dyes have been 
.synthesi.sed by the condensation of p-diinethylaniino- and p»diethylamino benzal- 
•lehydcs with 6- formaniido-, 6- acetaniido-, 5-acetainido-, and 5-acetauiido quinal- 
dine ethiodide respectively. The optical, chemical, dying and photographic 
properties of these coinponnds have been examined and intermediates have been 
described. 


225. Studies on Indigoid dyes. Part II—^Benzylidene>2-(5>Iodo) Thionaphthene. 

ARUN KUMAR SlNHA, Patna. 

The effect of an iodine atom when pre.scnt in 5-position of the benzene nucleus 
of tliionaphthene ring has been studied with regard to benzaldchyde series. For 
this puriiose four new dyes have been synthesised by condensing the 5-iodothio- 
imloxyl with benzaldeliyde, pmitnjbeiizaldehyile, i>dimethylaininobenzaldehyde 
and jMliefliylainiuobenzaldehyde. Tlunr dyeing and otlier prcjperties have been 
studied. 


226. Chemotherapeutic Dyes II. 

A. n. SKN and R. C. SHARMA, Uucknow. 

The present work refwrts the synthesis of a number of nilrophcnoxazincs, 
containing alkyl, carbniethoxy, carbethoxy and tert amyl groupings, whiSh would 
be catalytically reduced to the corresponding aminophenox-azines and tested for 
antitul^ercnlar activity. Such compounds have been reported to be active against 
Tubercle Bacilli by de Witts (J. Inf. Dis., 1913, 13, 378), Crossby et al (J. Ainer. Chem. 
vS<x-., 1952, 74, 573-584; C.A. 1955, 2085), Clapp et al g.Amer.Chem.Soc., 1952, 74, 
1989-1994) and Boothryd et al (J.Chcm.Sm:., 1953, 1499-1508). 

The nitrophenoxazines were obtained by the condensation of 0-aminopheuol 
with 2-Chloro 3:5 dinitro methyl lienzoates; 2-chloro 3:5 dinitro ethyl benzoate; 
4-diloro 3:5 dinitro ethylbenzoate; 4-cliloro 3:5 dinitro, l-lerf. amyl benzene and 
1-chloro 4 :6 dinitro, 3 ethyl benzene in tbe medinm of .sodinm acetate and ethanol. 


227. Cutulytic Pyrolysis under Pressure of Oxygenated AKphatie Compounds 
Containing Hydroxyl Groups. 

DHARAM VIR and S. K. BHATTACHARYYA, Kharagpur. 

Iietailed investigations into the catalytic pyrolysis of some oxygenated aliphatic 
compounds containing hydroxyl groups have been conducted in .the temperature 
range of 150°-230*C and under pressures upto 6,000 psi in the presence of the 
iodide-silica catalysts of tbe I Transition Group elements. Methyl alrohol, heated, 
in the presence of compressed nitrogen, in the temperature and pressure range; 
indicated gives hydrt^en, carbon mbnoxide and methane. Bthyf^iaicobQi rbehayae. 
similarly. In both cases, the effect of an increase in pressmre or a detteteiw^^ 
temperature is to cause a decrease in total pyrolysis and to r^nce the ^c^nt’ 
of all the products individually. The total conversion, on the intmt carl^-l^siS^ 
is, however, small in both cases, being maximnm in case ol ni^cd; : 
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4-3% of nwtiiyl alcohol and 9-9% etliyl alcohol at 200*^ aad r,?(K) 
pressure. GlycolHc acid on pyrolysis gives carbon monoaide, carbon diox^Oji:' 
niethane, methanol, formaldehyde and hydrogen. JRthyl glycollate gives in addi¬ 
tion ethyr alcohol and glycollic acid. The yields of all the products show 
sure- and temperature-variatiou characteristic analogous to those observed witli 
alcohols. With nickel iodide-silica at 200°C aud 1,700 psi nitrogen pressuris, th^ 
total pyrolysis of glycollic acid is 26-4% ; of ethyl glycollate, the pyrolysis is 
a part of which is accounted for by the hydrolysis products. Nearly one-third of 
the primary products of hydrolysis are further pyrolysed to produce carixni 
monoxide, carbon dioxide, methane, methanol, hydrogen and formaldehyde. . 


228. Studies on the application of urea adduct segregation methods to fats con¬ 
taining conjugated fatty acids. 

S. KINH.A, S. R. CHAKRARRARTY and M. M. CHAKRAHARTY, 

Calcutta. 

A study of the comparative tendency to urea adduct formation in the case 
of conjugated tetraene, trieuc aud diene acule have been made for the first time, 
V-Parinaric acid (9, 11, 13, 15, octadecletranoic acid) present in Impatiens balsaniina 
seed fat, «-ele.ostcaric acid present in tung oil and conjugated diene acid from 
dehydrated csistor oil were chosen for the experiments. It has been .shown that 
with decreasing un.saturatipn, conjugated acids have marked tendencies of forming 
adducts with urea at less concentrations of the latter. It has been .shown also that 
the influence of higher melting peunt atid consequent lower solubility are counter¬ 
balanced by the influences of unsaturation even in the conjugated state and the 
influences of m.p. and solubilities arc subordinate to uiisaturation. 


229. Preparation of 3;5 dibromopyridine. 

BIRESWAR UANRRJEE, Calcutta. 

Ill this paper,-an improved and easy metJiod for the preparation of 3 :5 dibro¬ 
mopyridine has been described. It is a case of liquid phase bromination, where 
<lrv pvridine was broniinoted inside a two iiwked standard joint flask, one of the 
necks attached to a water condenser and the other to a long stem dropping 
funnel. Bromine was added to the pyridine through the dropping funnel whose 
stem dips into the layer of pyridine. The reaction was conducted in a graphite 
bath and the temperature was maintained at about 300*C. Prom the tarry reaction 
product the bromop}'ridine was extracted with dilute IICl. The acid solution, on 
being made alkaline with ammonia, precipitates the crude bromopyridine, which 
was further purified by sublimation at a reduced pressure. 

230. ■ SynthMis of Loctie Acid from Acotoldehyde, Carbon Monoxide and water 
at high i^wuras. 

R ATCHYUTA RAO and S. K. BH.ATT.ACHARYYA, Kharagi>ur. 

The syndesis of lactic acid from acetaldehyde, carbon monoxide and water, . 
acccffding to the 

CH,CHd-i-Cp+.H,O*iCH,CH0HCOOH ^ 

- .hasi beea cawied . out h the temperature range of 120**23()^: 

la ^et ^ mckel i^de^ilica (84 ;16) catalyst. Th« (^timun^ 
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tiire for tlie synthesis has lieen foinid to be 170"C, alx»ve and, below which the 
conversion of acetaldehyde to lactic acid progressively falls. The. conversion carbon 
monoxide to formic acid, which is obtained as a by-product shows a continuous 
rise in the temperature range studied. .\t a temperature of 170®C, substantial 
conversions are obtained at pressures as low as 4,500 psi. 


231. SchifF’s Bates from Itonlaxid, 

IT. P. BASU and ARUN BOSE, Calcutta. 

Cymermann -Craig, et at. (Nalurr, 1955, !76, 34) showed that isouicotinic acid 
hydrazide and its N®-alkylidenes are all highly active compounds against M. tuber- 
cnlosis. Bernstein and his co-workers {Ann. Rev. Ttibcrc., 1953, 67, 354) also 
found that Scliiff’s bases from isoniazid have activity equal to that of isoniazid 
itself. These ob.<ietvation.s have now stimulated preparation of several schiff's bases 
from isoniazid by using aldehydes, such ns, formaldehyde, cinnamic aldehyde, 
veratraldehyde and vanillin, etc. The presence of hydroxy or methoxy group in the 
phenyl nucleus of the aldehyde moiety (as in ^’eratraldehyde or vanillin) is expected 
to lower the toxicity of the relevant compounds. These Schiff’s bases have been 
characteri.sed and studies on the phy.sico-cheniicnl cJiaracteri.stics as w-ell as the 
rc.speclive tn-vilro activity agjiinst M. tuberaitosis have been undertaken. 


232. The preparation of ^-Benzoyl Acrylic Acids from /f-Benzoyl Propionic Acids 
by Dehydrogenation with Iodine and Potassium Acetate. 

HART SHANKAR MEHRA and K. B. L. MATHUR, Delhi. 

The limitations of the pre.-r-ent methods of obtaining ^-benzoyl acrylic acids 
arc pointed out. A new method of preparing such acids consists in reacting 
)?-benroyl propionic acids with iftdine and potassium acetate in glacial acetic acid, 
thu.s : 

L (CH,COOH) 

ArCD.ClL- CIT... CODH- 

CHjCOOK 

The deliydrogenalion cannit lie doue in alcoholic solution. Piirlher, pota-ssiuin 
acetate works better than sodinri acetate. )3-2:4-diliydroxy and ^-2-hydroxy- 
S-mctliyl benzoyl propionic acids give little or no acrylic acid. The first acid 
gives also a high melting solid (tn.p. > 200°) which is not a couinaranone-3 
derivative. The ineffectiveness of the 2-hydroxy benzoyl propionic acids may be 
attributed to hydrogen bonding in the carbonyl group whose activity is tlitw 
essential for dehydrogenations. Tlie following )S-benzoyl acrylic acids have been 
smoothly obtained. Yields, which, can be improved, are indicated in parenthesis : 
^-Benzoyl-(55), ^-4-Methoxy benzoyl-{60), j9-3 :4-Diraethoxy benzoyl-(67), . ^-2 ;4-Dimo- 
thoxy benzoyl (7), Dehydrogenations by iodine and potassium acetate thus prbyide 
a direct method to prepare /5-benzoyl acrylic acids from /S-benzoyl propionic addi. 


ArCO.CH==CH.COOH 
+ 2KT + 2C'H,COOH. 


233. Stwly Isexaxolei. 

B. N. MANKAD and R. M. DESAJ, Vallabhvidyanagst; / : 

In the present investigation (i) d-methyl-S-anilo-isoxazole/ (u) 3-J»e^yl>5- 
aaphthyl amino (a and /3) isoxazole as hydrochloride aire prepared 
corresponding substituted amides of aceto-acetic acid. . y;'-- ':' 
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234. ClMUte Cempottiids Put I. Met*! eheUtu of o^ximiiio 
•titiilMl ..aiiiklM Bceto aeetie ackl. 

B. N. MANKAD and R. M. DRSAI, Vallabhvidyanagar. 

Naik, Urivedi and Mankad (J. I. C. S. 1JH3, 20, 384) did not take into account ' 
the passibility of intramolecular liydrogen ciiclates in a* oximiiio derivaties of- 
substituted amides of acetoacetic acid. In the present investigation by prepar¬ 
ing the copper, nickel and cobalt chelates of a- uxiiuino (isonitroso) compounds 
of (i) ac.etoacetanilide, (if) acetoacet-p-tolnidide, (Hi) acetoaoet-«)-toluidide, (liw)N-t' 
naphthyl acetc/acetamide, (v) N'2'naphlhylaeetuai'etanii(le, the existence of the 
iiatnre of the ring, the .study of tltc parent substances and their metal chelates, 
witli respect to magnetic susceptibility and ab-sorptimi sixrctra is under i>n>gfess. 
The applicability of the a- oximino compounds as analytical reagents is under 
investigatioii. 

235. Oxidation of Phenolic Compounds with Ceric Sulphate. 

N, N. SHARMA and R. C. MlillRoTRA, Meerut and liucknow. 

Spencer and Duke (1954) described empirical methods for estimating phenolic 
compounds witli ceric sulphate. Continuing our previfins work, it has been shown 
that a large uuinber of plicnuiic componiuls (phen-.»l, catechol, resorcinol, hydro- 
(ptinone, pynigallol, and naplitliols) can lie oxidised quantitatively to carbon dio.xide 
and water by refluxing with ceric sulphate solutions for aixmt forty-five minutes. 
The only necessary condition for the completion of the o.vidation reaction has 
been shown to be the presence of at least 100% exces.s of the oxidant, otherwise 
longer rcflnxiiig is found to be neces.savy for complete oxidation. A large number 
of observations confirming the alxive conclusions have Iieen presented. 

236. The syntheti* of Cycloheptane-1 :l-dicarboxyIic Acid. 

G. S. SAHARJA, Dellii. 

The main idea of llie work dc.scribed, is (o .study the isomerism of the cyclo¬ 
heptane ring. During the course of tliis work, it has also been possible to 
verify the method for the perparation of cydoalkune-1 : l-dicarboylic acids, the 
authenticity of which was recently questioned by Price and co-workers. It has 
been observed that the ring is stable onI\- in one form and the niethwl for the 
synthesis of cycloheplaue-1 ; 1-dicarboxylic acid can be well relied upon. 

This synthesis has been achieved through the folowing series of reactions. 
Rtbyl cycloheptylidene-cyanoacetate prepared by condensing c}'cIoheptanone 
with ethylcyanocetate was treated with {xitassiniu cyanide and the resulting pro¬ 
duct hydrolysed to give I-carboxy-cycIoheptane-I-acetic acid. Bromiiiation of this 
acid by the method of Hcll-Volhard and Zelitusky gave I-Carboxy cycloheptane- 
lr«-bforaoacetic acid and subsequent hjdrolysis of this furnished the corresptJiid- 
ing glycollic acid. Finally the oxidation of (his with alkaline potassium perman¬ 
ganate yielded cycloheptane-i : 1-dicarboxylic acid, 

237. TIm mechaaiem of Ben»>m condeuMtion. 

; ^ ' Bombay. 

. Ikn^salicyloin, aulsaU and vanisalicyloin, obtained by, benzoin conden^ 
sitiioo. of salicyl^dehyde benzaldehyde, anisaldehyde, and vanillin, respectively,' 
hgve:. a R. J.» J. Ihdu^tr. Res, ISB, 
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This property of salicylaldehyde to act as a donor of hydrogen atom, is attri* 
bated to the ortho effect (cheiation] in the molecule, which facilitates th^ re< 
lease of proton. 

In this connection, it is interesting to observe that the non-ionic incichahtsm 
of benzoin condensation, docs not role out the possible formation of the 2'-hydroxy 
isomers, whereas, the formation of only 2-hydroxy isomers is well supported by 
Ivapworth's ionic mechanism of benzoin condensation. 

The non-ioiiic mechanism, assumes the formation of intermediate alkali cyanide 
additive compounds of the aldehydes, the elimination of hydrogen-cyanide, in 
one or other direction from which, determines the structure of the product. The 
ortho-effect in salicylaldehyde being ruled out with the formation of the intcr- 
luediate additive compontid, the non-ionic mechnnism cannot be pos.sibly decisive 
about the product. lyapworth’s ionic mechanism, however, dednitely favours the 
formation of the 2-hydroxy isomers for because of the ortho-effect in the mole¬ 
cule, the carbonyl carbon of salicylaldehyde would have an increased positive 
charge and the negative cyanide ion would preferentially add to .salicylaldehyde in 
the.se condensations, yielding bi'tizoiiis with .salicylaldehyde as the donor. 


238. Synthesis of ^ -Valerolactone from Tetrahydrofuran and Carbon Monoxide 
under high pressure. 


D. K. NANDI and S. K. UHATTACIIARYYA, Kharagpur. 

Adipic acid, an important raw material for the mmiufacture of nylon can 
be synthesised from tetrahydrofuran, carlK)n monoxide and water. In order to 
show the mechanism of the reaction that it is a two-stage process being shown 


by tbe equations. 
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a study has Ijeen made to prepare S -valerolactone from telrahyydrofuraii and carbon 
monoxide. At various temperatures and pressnre.s tbe reaction has been studied 
with nickel Iodide-Silica Catalyst and it has Iwen found that optimum tempera¬ 
ture and pressure are 200°C and 4650 psi. respectively. 


239. A Note on the hydrogenolysis of a-pinene oxide; Attempted stereospMilic 
synthesis of Methyl-Nopinols and Pinocampheols. 

R. SITA RAM lYim, Khuragpnr. 

This study was undertaken to establish the stereochemistry ^ pinpcamphecils 
and metbyl-nopinols, as it is well known tliat epoxides, on liywogenblysia . give 
hydroxy groups by what may be termed as 'trans opening’. Hydrdgenblysijir of 
a-pinene oxide by large excess (10 times the fheoretical amount) of . tithitiin; ^n- 
minium hydride in refluxing Cther, Tetrahydrofuran and Dioxmt: long ^ 

did not yield either of the isomers of. MeUiyl*Nopind.s^^ or affy pC, ^ 







of. PtopcaiQpliftols. Ill all cases the greater part ^ jthe oxide was rec»y^eid\^itj^>'^ 
changed. ■ .■■■■ • ■ 

Reduction by palladium/carbon (10%) catalyst and platinum in a^luV ! 
ethanol were also attempted. In the latter case a solid product of m.p. 143^i'waS; 
obtained. The I. R. spectra shows no absorption in the range 1500-'-200& cni'^r v 
(absence of double bond) no band in 1100—1200 cm~‘ (absence of cyclic ether link- 
age) strong band at 2907 cm-‘ (t-methyl) a peak at 1379 cm-* (C (CIl,),) and a 
weak band at 238rcm-’. 

Trevoy and Brown have proposed that at least the reduction of epoxides 
is a case of bimolecular nucleophilic displacement proceeding by an Snm mech* 
anism. The actual reactant is supposed to be a complex aluminium hydride ion. 
Since such a mechanism requires a comparatively bigger ion than hydrogen ioiti 
the failure of lithium aluminium hydride may be supposed to be due to the resis¬ 
tance offered by the molecule due to a caged structure to form the complex with 
aluminium hydride. Other instances where such reduction cannot be effected in 
case of stericaily hindred oxides have , been pointed out by Collin-Asselineau & 
co-workers by Mallein in case of 9-11 oxido steroids, Chopra et al. in case of 
Santonin epoxide. 

Trevoy and Brown assume the mode of attack of complex alumino hydride ion 
and a catalyst-hydrogen complex are similar. But examples are known in which 
they give different products. Plattner, Heusser & Kulkarni have found that 
3-o-Hydroxy-4j3-5-oxido coprostane by 1,AH reduction gives the 3-o-5i3-hydroxy- 
coprostane and by catalytic reduction gives 3o-4^-tlihydroxy cholestaiic. These results 
as also ours show that the mechani.sm of leduction by catalyst-hydrogen complex 
and by I«AH arc different. 

The oxide failed to react with p-Toluene sulphonic acid also. 


240. Copolymerisation of ethylene with vinyl monomers. Part I. 

A. S. NAIR and M. S. MUTHANA, Kharagpnr. 

Copolymerisation of ethylene with various vinyl monomers have been under¬ 
taken with tlie aim of the possible development of these as internal plasticizers 
for polyethylene. The present paper deals with the copolymerisation of ethylene 
with vinyl acetate under pressure using benzoyl peroxide (0-1%) with respect to 
vinyl acetate as catalyst. In these studies the amount of vinyl acetate was always 
kept constant and ethylene pressure was varied. That vinyl acetate forms a true 
copolymer with ethylene was proved by the analysis of the different fractions of 
tlie products obtained for the vinyl acetate content in two different runs using 
initial ethylene pressures of 1050 psi. and 2050 psi, (In both experiments 5 ccs. 
of vinyl acetate containing 0*1% benzoyl peroxide was used). 

Within the range studied viz., 1000 to 3000 psi. it was found that the amount 
of ethylene per 100 gms. of the copol}nner increased linearly with pressure. 

241. SyntlMSM of Thiaaoline deravativm—-Part I ; Action of Tkioearbaailiile on 
yarions Kotonoa. 

G. N. MAHAPATRA, Cuttack (Orissa). 

In the presen.t paper, the action of thiocarbanilide on nine ketones (acetone, 
ethyl methyl keteme, n-propyl and iso-propyl methyl ketone, mesityl oxide,. aceto- 
. pbeno^,'o-hydroj^ pnff p-amino acetophenone and anisal-acetone) has been stuefied. 

tU condensed with ketones in presence of iodine, the fprtasr . 

. tio^ ^; ^pbenyi imiho-3-pheuyl-4*dr-5-substitated thiazoline. compounds resnltedV. 

of . a phenyt-imino group at the carbon atom-2 ^s been ascertaiht^/ 
: ^ . hydrochloric acid, when a thiazploae^ c^^tthd 
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having a kato group at the carbon atom 2 resulted, along with a molecule of 
aniline whose presence in the filtrate was detected by the usual diazo reacttout 
These thiazoline compounds have been mercuratcd with mercuric acetate when an 
acetoxy mercuri group entered the phenyl nucleus attached to the imino group 
at tlie carbon atom 2. These mercuraled compounds have been tested for their 
antibacterial as well as fungicidal properties and the results are quite promising. 


242. Preparation of jS-Naphthalene Sulphonyl Chloride. 

C. N. V. NAMBOOTIIIRY, Banaras. 

Preparation of j8-naphthalene sulphonyl chloride from sodium /3*naphthalene 
sulphonate and phosphorous penlacliloride has been investigated. Under Vogel’s 
conditions ('Practical Organic Chemi.stry’, 1954, pp. 780-781) viz., heating the 
reactants at 180“C for prolonged duration the yields are not very high. It has been 
found that by using about 25% excess of the PCI* required and by beating only 
for l-l^',' hours at water bath temperature, the sulphonyl chloride can be obtained 
ill over uinty per cent yields. 


243. Preparation of ^-Naphthalene Sulphinic Acid. 

C. N. V. N.VMBOOTHIRY, Banaras. 

Sulphinic acids are generally obtained by the reduction of the corresponding 
sulphonyl chlorides. Zinc dust is the reagent of choice. Moist ether, alcohol and 
water are the various media which have been recommended in different cases. In 
the case of reduction of yS-naphthalene sulphonyl chloride to the corresponding 
sulphinic acid, experinients were carried out using zinc dust and the above solvents. 
In all cases, zinc snlphinale formed was decomposed with a mixture of sodium 
hydroxide and sodium carbonate and the sodium salt so formed either (i) evaporated 
to dryness or (ii) decomposed by mineral acid precipitating the free sulphinic acid. 
It has been found that reduction with excess of zinc dust and water over a period 
of three hours, initially at 70°C nnd finally at boiling water temperature gave the 
most satisfactory results (yield, 35-40%). 

In the precipitation of the free acid from the alxive obtained sodinm salt solu¬ 
tions, it was found that considerable quantities of sodinm /8-naphthaleue sulphonate 
accompanied the free sulphinic acid. The crude product was moderately dried and 
extracted with w'arm absolute alcohol, when pure .sulphinic acid (m.p. 105°C) was 
obtained and a residue of the unwanted sodium y9-naphthalene sulphonate left 
behind. From ether crystals melting at 96°C are obtained which may be due to 
dimorphism. 

244. Benzylation of the aolu of certain oxyaeids of sulphur. 

R. H. SAHASIU\BUDratY and C. N. V. NAMBOOTHIRY, Banaras. 

Benzylation of the salts ot various oxyacids of sulphur has been tried in aqueous, 
alcoholic and mixed media with benzyl chloride. It has been found that at 
ordinary temperature with exce.ss of the reagent thiosulphate gives an almost Quanti¬ 
tative yield of sodium-benzylthiosnlphate. The reaction con accelerated by 
heating on water bath but in pure alcoholic medium with anhydrous sddiuhi 
sulphate no benzylation took place. It is interesting to note that" 
sodium dithionite under analogous conditions gave the same Bunte salt as bbtai^d 
from sodium thiosulphate ; but the yield corresponded to only . alitmt WaW t^. thy 
dithimiite taken (c/. Prpmm and Pah^,,Bari, 19W, aagg-aMB):, 
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pi this change is under farther investigation. Sodium salphite also ^ got 
*M*ly when sodinin salt of benzylsulphonic acid was obtained in very good ylisidii!^ 
^he reaction tdces place very satisfactorily at ordinary temperature^ : heatihjg is ': 
not necessary as recommended by earlier workers. Sodium bisulphite, soditttf : 
pyrosulphite, and sodium sulphate could not be benzylated in the like manner. ■; 

It is interesting to note that where Ijeuzylalion took place only one beni^ 
group entered and always only a S-benzyl derivative was obtained. 0-esters do 
not appear to be formed by this procedure. 

245- BMuylisothioroiuiim Chloride aa a reagent for aulphinic acida and aodium 
adkylthioaulphatea. 

R. H. SAHASRABUDHEY and C. N. V. NAMBOOTIIIRRY. Banaras. 

Benzylisothioronium chloride fDonlevy, Join', Amcr. Chcm, Soc., 1936, 58, 1004) 
has been recognised as a very useful reagent for the identification of carboxylic 
and sulphonic acids. Wc have found that it gives with sulphinic acids and alkyl: 
thiosulphates, analogous derivatives with characteristic and sharp melting points. 
These are therefore of analytical value. Derivatives are obtained in the same 
manner as with carboxylic acids and sulphonic acids. With licnzeue-, p-toluene* 
p-chloro-benzene-, p-bromobenzcne- and /?-Naplithaleiie- sodium sulphinates and 
with sodinrabenzylthiosulphate derivatives with melting points 159®, 168°, 170°, 
163", 166° and 131° respectively are obtained. 

246. Studies in Thiopegan derivatives. 

K. S. DHAMI, H. S. SACHDRV and K. S. NARANO, Hoshiarpur. 

10:11 Thiopegan derivatives having saturated thiazole part have been prepared. 
This lias been achieved by reacting allyl i.>iothiocy.aiiale (I) and aiithranilic acid (II) 
at 100-110"C when 2-lhio-3-alIyl-4-kelo-tetra-hydro(iiiinr.zoline (ITT) is obtained which 
on treatment with dry hydrochloric acid or acetyl chloride in acetic acid solution 
etc. gives the hydrochloride of 3-metli.vl 10:11 thiopegene-9, 4-one (IV). Bromina- 
tion of (III) gives 2-mercapto-3 (2' :3'-<libronio) propyl-4-keto-tetrahydroqninazolme 
(V) which undergoes ring closure to give 2-br<iiuoniethyl-10: ll-thiopegene-9,. 4 one. 
hydrobromide (VI). (VI) on treatment with one niukcule of alkali famishes the 
free itionobromo componiid which with another molecule gives 2-methyleue 10:11- 
thtopegene-9, 4-one (VII). (VII) i.somerises to 2-methyl 10:11 thiopega 2:10 diene- 
4-one (VIII) in presence of Sulphuric Acid, Sodium Kthoxide etc. Bromination of 
(VII) gives the corresponding dibronio compound which with one equivalent of 
sodium hydroxide yields 2-bromomethyl 10:1! thiopeg-2:9Kiiene-4-one (IX). This 
has been further condensed with secondary organic ba.ses. Reductive debromina- 
tion of (IX) with zinc dust and acetic acid gives (VIII). 

iTie above sequence of reactions has been carried out starting from 5-metbyi 
anthranilic acid and allyl isothiocyanate with a view to prex>are 5-methyl 10:11 
thiopegan derivatives. 

247. Thfa»liydaatoiBs~Part I... 

. B. B. PRADHAN, S. K. ACHARYA and M. K. ROUT, Cuttack. 

^ . In; the present ittyestigation, some arylidene p-tolyl-thiohydantoins have -been 
.ine^umted' by tiWtment with mercuric acetate—(a) in dilute acetic add-aloohoi..: - 
and v(b) in acid. The products obtained in the two dasea, 

: wei^vdifeihent^ properties of the merenrated compounds have been i 
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248. SMU’ch for new Ineecticidoe—Part I: Thiocjwmntion of 2-ninino-4>*id»^tuted 
tkiaaoles. 

G. N. MAHAPATRA, Cuttack. f 

In the present paper, fourteen 2-amino-4-aryl (phenyl, p-tolyl, p-ethyl phenyl, 
3 :4 dimethyl phenyl, p-methoxy and p-ethoxy phenyl, o-hydroxy phenyl, p-bromo 
phenyl, m- and p-amino phenyl, j8-naphthyl, 2-thieuyl, ^-phenyl ethyl and P (p- 
methoxy phenyl) ethyl) thiazoles liave been thiocyaiiated by using NH^SCN and 
calculated amount of bromine as the tliiocyanaling agent. The position of the thio¬ 
cyanate group has been ascertained to be at the 5th carbon atom of the thiazole 
nucleus. The possible mechanism of the tliiocyanation has been discussed. These 
thiocyanatcd thiazoles have been tested for their insecticidal as well as fungicidal 
activity. Aphis asclcpiadis Passerni has Ijecn used as the test insect and Ptricularia 
Orizae Cav. as the test fungus. Some of the results obtained are quite promising. 


BIOCHEMISTRY 

249. StudiM on Vitamin A in solution. 

SUKHAMOY BHATTACHARYA and U. P. BASU, Calcutta. 

Previous observation shows ((Bhattacharya and Basu, Jour, Indian Chem. Soo., 
1954, 31, 241) that metals in general are deleterious to the keeping property of 
Vitamin A in oil solution, irrespective of the chemical form of the vitamin. The 
usual anti-oxidants in oil systems are more or less effective in protecting the 
vitamin A in presence and absence of metals. 

It is therefore of interest to study the indiience of antioxidants and metals on 
the stability of vitamin A in aqueous dispersion. The accelerated metliod of 
destruction of vibimin A at an elevated temperature of lOO’C was quite rapid and 
the time taken for the loss of 50% activity was too short. As such a lower tempera¬ 
ture (70’'C) has been selected for this investigation. 

Results at 70®C show that tocopherol (0-1%) -helps in the keeping property of 
vitamin to a considerable extent, 0-05% propyl gallate being still better. lyower 
(0-005%) and higher (0-3%) amounts of propyl gallate accelerate destruction. 
Similarly citric acid (0-1%) destroys vitamin A quite rapidly. 

Contrary to the observation in oil medium copper (1 to 5 p.p.m.) and 2 p.p.m. 
of iron are not deleterious to the vitamin. Higher quantities of iron (10 p.p.m.), 
however, destroy vitamin A rapidly. Citric acid which deactivates metal in oil 
system, accelerates the destruction to a great extent when added in combination 
with 2 p.p.m. of iron. 

250. Defotted Mustard Seed-cake ia the Microbistl synthwiis of Vitamiii B,,. 

ANADI NATH CHATTERJKE, PABITRA KUMAR MAITRA, 

S. GANGULY and vS. C. ROY, Calcutta. 

In a previous communication it was observed that shrimp powder can be a good 
substitute for distiller's soluble as the source of organic nitrogen for the production 
Of vitamin B,, by Streptomyees olivaceus (NRRL-B-1125) in a medium supplemented 
with 1% glucose and 2 ppm Co++. In the present investigation amongst other 
nitrogenous materials from indigenous sources studied, defatted mustard pilHfoOd 
cake, has been found to give a yield of 0'65 /ig of cyanocobalamin^ per ml. of the 
fermentation broth, os determined by the assay methods vrith Eschirtehia cW 
mut^t, Lactobacillus leichmannii and Ochromonas malharnensts. tht 
obtained from fermentation conducted on a rotary ahaker, have been tepyodhited 
f^ly well in a ten-litre aerobic fermentor under submerged gwwfh ivAAiMiT.iji4 , ' :■; : 
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261. SjnitliMM of riboflwia ud a' riboflaTiadike compound U bodciiuiB 
the Pcmidomoiia* •pcem. 

AMIYA KUMAR HAZRA, NILIMA MAZUMDAR, S. GANGUI/Y and • 

S. C. ROY, Calcutta. 


A bacterium of the Pseudomonas species recently isolated in this laboratory was ' 
found to produce riboflavin in quite good amounts (250 fig per ml, of fermrated - 
broth). A study of the metabolism of this bacterium harvested on a medium con* 
sisting essentially of glycerol as the carbon source and diammnninm acid phosphate 
as the nitrogen source revealed that another riboflavin-like fluorescent material was 
produced in the same fermentation broth for riboflavin and identified by the chro¬ 
matographic and bionutogra’phic techniques and which was distinct from the vitamin 
in respect of its chromatographic behaviour, electrophoretic mobility, absorption 
maximum at 260 m/i and intense blue fluorescence in ultraviolet. The compound 
has been obtained in a pure state by solvent partitions and alcohol precipitations, 
and has been found to possess one-tenth the growth promoting activity of synthetic 
riboflavin towards Lactobacillus casei. 


252. The Study of Vitamin C of Citrus fruits of Darjeeling Area. 

SATYA RANJAN SARKAR, Darjeeling. 

The paper deals with the study of Vitamin C of the following Citrus Fruits e.g. 
thrauge (Citrus reticulata Blanco), Demon (Citrus auruutifolia Sw’ingle), Mosambi 
(Citrus Sinensis (D) Osbeck), and Jainir (Citrus Dimon (I,). Brun. f.), of Darjeeling 
and neighbouring areas of Sikkim. 

Oranges in the green stage show lowest vitamin C, then increase becomes 
maximum in the al)out to ripe stage when they are not much sweet and diminishes 
slightly »when full ripe and much sweet. 

In general oranges of Sikkim Area contain iiiore vitamin C than those of 
Darjeeling, and show higher values than the same of Coonor. Demon contain: 
rather low vitamin C than the same of Coonor. Mosambi and Jamir contain varying 
values of vitamin C. 


253. The Study of Vitamin C of Some Fruits and Vegetables of Darjeeling Area. 

SATYA RANJAN SARKAR, Darjeeling. 

The paper deals with the study of Vitamin C of the following fruits and vege¬ 
tables e.g., Amla (Phylanthus emblica). Guava (Psidum guyava), and some special 
varieties of Green Chillies (Capsicum annum) of Darjeeling and neighbouring areas 
of Sikkim. 

Red ■ chillies contain more vitamin C than green ones and possibly, the above 
varieties have not been analysed elsewhere in India. The Amla and Guava of 
Darjeeling and Sikkim areas are found to contain more vitamin C than the same of 
other parts of India. 


254« Judies on . PhyUantliiis Emblica (Amla) as a readily utUisablo natural 
'aonwof VitfBilB-C. ■ . 

and C. B. SHARMA, Pilani. 

MAnila^* was found to contain 783*8 mgms. of Aacorbtp..Al^ 
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XQcthod. Fresh and stored "Amla” was found to contain almost no dehydroascorbic 
acid, bnt was found to contain 7 mgms. “Reductones’' per 100 gms. ctf tiie edible 
portion as determined by the formaldehyde condensation method. The total ascorbic 
acid content of Amla as determined pbotoinetrically after condensation wilii 2 :4 
dinitropheuy] hydrazine was found to be 776-0 mgms./100 gms. of the edible portion. 
The whole fruit or a snudried powder of the edible portion conld be easily stored 
for more than a mouth in the cold sea-son without any significant loss of its ascorbic 
acid content. 

The availability of the Vitamin C of Amla to the human system was compared 
to that of crj-stalline A.scorbic Acid (B.D.H.) and it was found that the Blood 
levels of ascorbic acid and its urinnr.v excretion after oral administration of a 
fixed quantity of analysed .snndrital Amla powder were almost similar to those 
after a oral “test dose” of equivalent amount of crystalline Ascorbic Acid. Groups 
of guinea pigs kept on equivalent amounts of Vitamin C from Amla and crystalline 
.\scorbic Acid mixed with ascorbutic diet—produced similar growth response. 


2SS. Nutritional deficiencies in Mosambi gardens. 

D. BAP RKDDY and T. SFvSHAGIRl RAO, Hyderabad-Dn. 

Complaints of mosambi trees dying at an age of 10-12 years are being received 
more frequently from Telengana region of the State. Two orchards, one at 
Narsingi, Hyderabad district arid the other at Pargi, Mahaboobnagar district were 
examined. The major symptoms exhibited were the general sickly appearance of 
the trees, heavy bearing with small sized fruits,, chlorotic leaves, small leaves, 
partial drying up of some twigs, premature dropping of fruits and in advanced 
stage .shredding of roots. , 

The affected trees at Narsingi responded very well to the application of ammo¬ 
nium sulphate coupled with copper spray, in the form of Bordeaux mixture. 
Copious irrigation also helps greatly in the revival of Mosambi trees. .At Pargi 
the respt)n.se was to the application of ^ragnesium in the form of 0-5% spray of 
magne.sium sulphate four times at 10-15 days interval together with application 
of 2 ozs. MgSO, to the .soil per tree. .Analysis of the affected leaves showed 
magnesium deficiency. Combination sprays of magnesinm sulphate (0-5%) and 
copper sulphate (0-5%, neutralised) gave a very good response also, indicating 
that the orchard was suffering definitely from magnesium deficiency with a possible 
deficiency of copper. Old and n^^glected mo.sumbi orchards are more susceptible 
to the deficiency of nitrogen, magnesium and coptxer. 


256. A Crystalline Complex between Pbospbomolybdie and Folic Acids. 

P. P. NAIR and N. G. MAGAR, Bombay. 

A crystalline complex of phospfaomolybdic acid with folic acid is described 
and its mode of formation indicated. To a saturated solution of folic acid itf glacial 
acetic acid (Mercks. G.R.) is added gradually a solution of pnii|l phosphomplybdic 
acid in glacial acetic acid (Ip mole/c.c.) and centrifuged. The clear sn^i^tant' 
liquid is discarded and the complex dried nnder vacuo. The complex is fbiiipd;' to 
press the total W.B.C count in albino rats. The results are corirideiied sij^ificat^ .ip. 
that this complex may be tried on experimental animals tmdiiir copdlflMpS^hcl)^-. 
;ap essential lepccpeoja is desiipd. r..- . 



. Section ly ; ■ Ciiemistity; -M ^ 

257. Andytift ef -Tea, wiUt' specMl ni(«raae« Id ito '*clamdUi. 

PROMODB K. SANYAI/i Calcutta. r 

Recently much controversy has arisen with the present legal standard of Tm, . 
and new standards .have been prescribed changing the minimum standard of water 
soluble extract from 30 per cent to 35 per cent and fixing the maximum limit 
of crude fibre content at 15 per cent, mainly to limit the stalk in tea. 

The planters, however, expresses the view that, when stalk is not injurious 
to health and when it is a part and parcel of tea, there should be some variety 
of stalky tea. Wlien the plucking of tlie short is extended to include more leaves, 
say the bud and next three leaves and the intermediate stem, more stalks are 
expected in the prepared tea. ** 

Chemical analysis of different parts of the short shows that the buds and the 
trichomes (hairs) of the tea leaves contain the highest percentage of caffeine 
ranging from 3*5 per cent to 4-5 per cent. The percentage of caffeine decreases 
from the 1st to the 3rd leaf. The upper steam contains about 2-8 per cent of 
caffeine while the lower stem contains about 1-5 per cent of it. Tea prepared 
from a bud and two leaves yields more caffeine and volatile oil than a tea which 
has been prepared from the x^lucking of a bud and . leaves. 

In stem and stalk of the tea plant plenty of selereides are found. It is 
suggested that, if quantitative microscopy is carried out fixing the number of 
selereides in tea, then a better and more accurate result is expected for limits* 
tion of stalk in tea than the crude fibre method. 


2S8. A chemical method of eatimation of Bound Nicotinic Acid (BNA) in rice 
bran. 

I 

M. L. DAvS and N. C. GHOSH, Cilcutta. 

A method of colorimetric estimation of the bound form of nicotinic acid (BNA) 
in the presence of tree nicotinic acid in rice bran has been described. The 
coloured comixmnd formed by BNA with cj'anogen bromide and P.ABA (p- amino 
benzoic acid) is not extractable witli n-amyl alcohol whereas the colour produced 
by free nicotinic acid i.s extractable with n-amyl alcohol. The difference in the 
nicotinic acid values obtained in the extracts of rice bran, lieforc and after hydrolysis 
with olkali, gives the trnc value of BNA in terms of nicolhiic acid. Otir data 
show -that the rice bran contains nicotinic acid mostly in the bound form and 
only a very small amount of free nicotinic acid. From the recovery experiments 
it has been found that 95—1(X) per cent of nicotinic acid added to the extracts 
has been recovered. 


259. Estimatloa of perceatage of aenaa residue ia crystalline isoelectaric Egg* 
■Ibnmin by potentiemetric titratioa with Glycero and Ortho-Pbosphoi^c 
a«ddB rospeetavdy. 

C. S. NARWANI and V. G. SOHONI, Bombay. 

^ ^ 100 cc of 1% aqueous solution of an isoelectric 
: egg-album fresh eggs of hen) against O'OSS Iii, 

. Olycerpp^psphoric acid and Ortho-phosphoric acid respectively have been carried 
put ;35P,^ .from 0‘2 to 2*2 millimoles, using hydrogen-electrode; and.. 

' ^ to 0^ millivolt. Plots of H ipiia Ixniud Agfuidt^ 
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pH in case o£ both the acids have two maxima, one at higher pH corresponding 
to maximnm ionisation of the protein and the otlier at lower pH corresponding to 
combination of the acid at the—OH group of the serine residue. From the results 
(t) gram-equivalcnt weight of the protein and (2) the percentage of the serine 
residue in tlie egg-albumin has been calculated which nearly agrees with the value 
obtained by per-iodate method. 


260. Amino Acid composition of Cashew Nut Globulin. 

N. SUBRAMANIAN, M. V. LAKSHMINARAYAN RAO and 
M. SRINIVASAN, Mysore. 

Of the World's production of cashew nuts, most of it comes from India. As 
a dollar earner, cashew nut is important to India's economy. It has this status 
because it is delicious in taste and nutritionally rich. The biological value of the 
cashew nut protein has been reported to be 77. Apart from a single study on the 
nitrogen distribution, as determined by classical methods, of its globulin (anacar- 
dein), the amino acid composition of this protein does not appear to have been 
studied so far. As port of a programme of work on the composition and nutritive 
value of protein-rich foods being carried out at the Central Food Technological 
Research Institute, Mysore, we have determined by buffered paper chromatographic 
quantitative procedure the amino acid content of the globulin isolated from cashew 
nut. The values (g amino acid/100 g protein) ore: Cystine 1-02, Lysine 3-32, 
Histidine 1’81, Arginine 10-30, Aspartic Acid 10-78, Serine 5-76, Glycine 5‘33, 
Glutamic acid 28-00, Threonine, 2-78 Alanine 3-18, Tyrosine 3-20, Valine 4-53, 
Methionine 1-30, Phenylalanine 4-35, Isoleucine and Leucine 11-93. Proline could 
not be estimated due .to poor colour development at the concentration of the 
protein hydrolysate used in the pre.sent study and tryptophane has to be deter¬ 
mined separately using an alkaline hydrolysate. Methionine, among the essential 
acids estimated, seems to be the limiting amino acid. 

Procedural details will Ije presented and results discussed. 


261. Poppy Seed Proteins. 

M. N. SATYANARAYANA, M. V. LAKSHMINARAYANA RAO, 

M. SRINIVASAN and V. SUBRAHMANYAN, My.sore. 

Poppy seed is an oil seed obtained from the same plant Papaver sotnniferum 
L. from which opium i.s derived. Analyses of the seeds, four genuine varieties 
in addition to the locally available material show tliat proteins form the second 
major constitueht {40% in the fat free meal) next to the oil. The study of the 
nutritive quality and nature of tlie proteins is the subject of this paper. The 
biological value and digestibility coeilicients are 57-9±2-0 and 8Mtl'0 respectively. 
The protein efficiency ratio of the autoclaved seed meal (at 15 pounds per. square 
inch for 15 minutes) determined by the rat growth method is 1-47 ± 6-028 (IQ d.f.) 
and is not much different from l-49± 0-028 which is the value for the seed meal ajs 
such, indicating the absence of any proteolytic inhibitor. Also, the normal growth 
registered by rats over a period of eight weeks and beyond <60 diets bai^^ : 
the seed flour proved the absence of any harmful constituent in tha ■ 

form the bulk of the proteins. The determination of the amino, addtempOsi^'" 
tion of the total proteins and of the isolated pure globulin' is ni^r 'coi^ie^h 
and will be presented. ■ / \ 




262. RoIa of Ctfboni Dioxide ia Citric Acid fMrnieiitatioii. 11. Effeef et' 
taacion on the productioB of Citric AdwI. 


P. K. BHATTACHARYYA, J. R. VAKIL and M. DAMODARAK, ■ Pooiw. 

Tracer work with C**0, has demonstrated that substantial amounts of wbpn 
dioxide in the atmosphere above fermenting Aspergillus niger take part in citric .. 
acid formation under suitable conditions. The tension of carbon dioxide above a 
fermenting medium is expected, therefore, to influence citric acid production. 
Experiments with varying CO,—tensions were carried out to determine whether this 
was the case. 


Carbon dioxide was removed from the atmosphere above fermenting cultures 
(1) by suspending a beaker containing NaOll or KOH above the mycelium and 
(ii) by passing continuous streams of atmospheric air or CO 3 —free air through 
the culture flasks. It was observed that the rate of citric acid production was 
appreciably reduced in all these experiments, although carbohydrate utilization 
and mycelial growth were affected to a much lesser degree. 

In a second series of experiments inoculated culture flasks were enclosed in 
glass vessels containing varying amounts of carbon dioxide. It was concluded 
from these experiments that initial CO,—concentrations from O'l to 0*5% increased 
the rate of citric acid formation, carbohydrate utilization and growth. Carbon 
dioxide concentrations of 1 % and above, however, retarded all these processes. 


The significance of these findings in the light of metabolic reactions leading 
to the synthesis of citric acid is discussed. 


263. Cemporative Studies on Invertase Activities of Honey and Yeast. 

M. M. BISWAS, Calcutta. 

s 

165 gms honey was mixed with 16-5 c.c. toluol and 250 c.c. distilled water and 
the mixture kept at 37°C for 4 days. The mixture was then dilated with 250 c.c. 
distilled water and filtered with kieselguhr. The volume of the filtrate was adjusted 
to 500 c-c. Activity of the three enzymes saccharase, inulase and rafiinase in this 
filtrate was determined. Yeast invertase filtrate was prepared in a parallel way 
and 165 gms brewer’s yeast powder gave 85 c.c. filtrate. Activity of saccharase, 
inulase and raffinase of this filtrate was also determined. A. comparative study 
of invertase activities of honey and yeast was made. The distribution ratio of 
the three enzymes, saccharase, inulase and raffinase in honey was found to be 
1*0:1*3; 1*03 and that in yeast 1-0:0-32:0-22. Thus the proportion of saccharase 
in honey is rather low as compared with that of inulase and raffinase whereas the 
pTOp<vtion of saccharase in yeast is appreciably high as compared with the other 
enzymes. 


264. Determinatioa of Amylose and Amylopectia content and specific rotation 
of different Starches. 

R. D. PATEL, R. P. PATEL and R. S. PATEL, Anand. 

Accm-dhig to ffie method of Bates, French, and Rundle for the determinatimi :■ 
ittnylpae content in the raw starch, the amylose content of sixteen different 
an d poise de&tted starches has been determined. The values for .aniylo^ . 
c^tOTt '(i atahdies Me :~-Bavato, 5*21, Kodari 6- Wheat 5-98, Rice 5*9, jemar 6;R. 
I^ari 6-1; L^^ 5-3, Mag 5-8, Ghana 5-75, Math 5-4, Chola 

and ^ ahu-<*es are rich in amylose^ ' 
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With improved qalciam chloride method the specific rotation value of seven 
different starches derived from pnlses have been determined. The specific rotation 
values differ very slightly from the standard value 200^*, suggested by Clendenning 
and Wright. 


265. Oxidative Eiuqnnes and Phosphatases in Agave Vera Crux Mill. 

A. NAGABHUSHANAM, K. S. SRINIVASAN and M. SRINIVASAN, Mysore. 

Peroxidase, catalase and phosphomonoesterase activity in Agave Vera Curz Mill 
has been investigated. A high peroxidase activity is shown to be present in the 
press juice of the stem and a thirty-fold purification of the enzyme has been 
achieved. Catalase activity has been shown to be present in the press Juice. The 
phosphomonoesterase activity in the crude juice and purified preparations show 
two pH optima, one between 3-0 and 3-5 and the other 5-5 to 6*0. 


266. The digestibility of crude, refined and hydrogenated Cottonseed Oil. 

M. NARAYANA RAO and S. KUPPUSWAMY, Mysore. 

The in vitro digestibility of crude, refined and hydrogenated cottonseed oil, 
refined groundnut oil, and cow’s ghee (clarified butter fat) was studied using 
castor and pancreatic lipases. Among all the fats cow’s ghee was most rapidly 
digested. The rate of digestion of other fats was nearly the same. Hie coefiScient 
of digestibility of crude, refined and hydrogenated cottonseed oil, refined ground- 
nnt oil and cow's ghee was determined using adult albino rats. The digestibility 
was found to be of the order of 9.'>% in all the cases. 


267. Seed fats of the Euphorbiacea family—Part U. 

M. M. CHAKRABARTY (Calcutta) and S. SARKAR aealgora). 

The seed fat composition of two members of the Euphorbiacea family, viz., 
Bischofia javanica Blum (Eng.—Bishop wood, Bengali—Kaanjal and Ahtidesma 
diandrnm Roth (Bengali—^Multa) has been examined by modern methods. The 
component fatty acids of B. Javanica consisted of 50-98% Linolenic, 11-82% of 
Linoleic, 23-44% oleic and 13-76% saturated acids while those of A, diandrnm were 
composed of 47-53% I/inolenic, 13-91% I.inoIeic, 13-11% oleic and 25-45% of 
saturated acids. The oil content of seed.s were B. javanica—21-4%, A. diandruto—• 
10*2%. Possibility of the B. javanica oil in the surface coating industry has been 
discussed. 


268. Studies in the storage of Coffee. 

K. M. NARARYANAN, C. P. NATARAJAN and D. S. BHATIA, Mysore. 

The peroxide value of freshly roasted coffee, stored roasted seeds and fwwder 
have been determined. The peroxide value of the freshly roasted coffee was fbu^d 
to vary from zero to 8-2 millimols/kg. fat. The need for eliminating 
coostitntents in die determination of peroxide value by l>a's method it 
No Correlation seems to exist between staleness and die devdbpment : 

The oil extracted from freshly roasted coffee is mote stable ag txnhpared ^th^;^ 
obtained ffr>n> the stale or green coffee powder, ■ 
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268. DsUetimi of adultorotion of aidiiial fat in by critto4 ■ 

OM PRAKASH, A. C. GUPTA and S. RAI, Kanpur. 

Critical temperatorea of dissolation (C.T.D.) nsing equal volnme of aolveni 
(a mixture of ethyl alcohol 95% and Isoamyl alcohol 2:1 by volume) have been 
determined on samples of ghee from difierent regions of India and also that of 
samples of tallow. Presence of free fatty acids lowers the C.T.D. and hence the 
method has been modified by the authors, according to which C.T.D. is found out 
after extracting the sample witli ethyl alcohol (95%). C.T.D. of genuine ghee 
after extraction with alcohol have been found to lie between 49*5 and 53*5 for 
corresponding R.M. of 36-9 and 23-6 and B.R. Reading at 4(FC, 39*6 and 43*2. The 
C.T.D. for Tallow was found to be 73*0 or over. Adulteration of animal fat to 
the extent of 10% can be detected by this method. 

270. Detection of adulteration of ghee with Vanaspati—Part 11: Some further 
experiments. 

H. S. R. DESIKACHAJl, M. V. PATWARTJHAN, D. V. D. SASTRY, 

M. SRINIVASAN and V. SUBRAHMANYAN, Mysore. 

The problem of detection of a hydrogenated fat (Vanaspati) in ghee was 
described and discussed earlier (see Subrahmanyan, V., Srinivasan, M. and 
Bhalerao V.R. J. Sci. industr. Res. 1952, llA, 277). The exacting requirements of 
a visible colour as an additive and the inadequacy of the hitherto known edible 
colours to meet these requirements led us then to* suggest phenolphthalein os a 
latent colour. Our work on this aspect was confirmed as in fact it has been 
extended to the use of thyniulphthalein by the National Chemical laboratory, 
Poona 4f*S.l.R. 1954 is B, 382). As the addition of these drugs to an article of 
diet like Vanaspati cannot get a clean bill of fare till definitely proped to be 
innocous to the human system by repeated and prolonged experiments, the problem 
still remains open and calls for further experiments. The present paper describes 
the results of some of these further experiments. 

Addition of amino acids or their esters, it has been found, does help in that 
they can be detected by the ninhydrin reaction, bnt they can all be removed by 
treatment of the fat with Fullers earth or animal charcoal and hot filtration, a 
common and so far insuperable disadvantage preventing the nse of visible colours. 
Of the tests based on the differences in the physical properties of ghee, Vanaspati 
and of their mixtures turbidity temperature measurements seem to be the least 
inadeqnate mode of approach. Of a number of new solvent systems tried, (i) benzyl 
alo>hol and glycerine and (tl) ethyl alcohol and toluene seem to hold ont promise. 
Details of the procedure based on these solvent systems will be described and 
results with test mixtures and the present limitation of this tentative method will 
be di^nssed. 

Certain modifications carried ont of the Bandoin test, based on the addition 
of anti.oxidauts, with a view to stabilising sesamolin (component in sesame oil 
breaking do^ to sesamol to give the Bandoin colour reaction) will be described; 

271. Stnaetare of Cordyeeps Add. 

^ S. SRINIVASAN and P. C. MAITI, Calcutta. 

sinensis (Berkeley) Saccardo belongs to tiie genus witk 
''ii^^ctertoi% imd pupae as welt os on insecte;, .The ' 

' re^d^ as a dritg for tuberctalosie; Brewster 
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Alsberg (/. Pharmacol, and Bxptal Therap., 1917-18, 10, ZJl) lias recorded that 
an aqueous solution of the fungus is acidic and the neutralised solution is toxic. 

The species C. militaris (/. Chem, Soc. 1951, 2299) has yielded an antibiotic, 
cordycepin, The present Chinese species has, however, yielded a non- 

nitogenous acid, C,HuO„ which has been called cordycepic acid.^ The acid has 
been isolated in 7% yield, from the defatted fungus, as transparent, highly soluble 
crystalline solid. Its solution is acidic to litmus, and sweet to taste. 

Cordycepic acid is an optically active, og + 6 ° "8 (Water), monobasic add, m.p. 
168', which has been found to be isomeric with quinic acid, m.p. 162*, — 42®*!. 
It forms a monometliyl ester, a crystalline tetra-acetate and a tetrabenzoate, 
indicating that like quinic acid it is tetrahydruxy acid. It responds to Molisch's 
test and forms an acetone compound. It, therefore, behaves like a carbo¬ 
hydrate, and in fact takes up two molecules of periodic acid, showing as one 
of the possibilities the presence of 1 :2 :3-trihydroxy system in its molecule. Over 
and above this, periodic acid oxidises cordycepic acid to a compound (probably 
a dialdehyde which is not isolated) which on further oxidation with bromine, 
yields citric acid, locating the fourth hydroxyl group in C, to which .the carboxyl 
group is attached. The structure of cordycepic acid is, therefore, 1 :3:4:5*tetru- 
hydroxycyclohexanoic acid. 

The Stuart model indicates quinic acid to be of cis-structure, where the carboxyl 
group in position 1 , is ci$-with the hydroxyl group in either of .the positions, 3 
and 5. Cord.vcepic acid differs from quinic acid, for its carboxyl group is Irons- 
to the hydroxyl gronp either in 3 or 5; and unlike quinic acid it does not form 
a lactone. 


272. Metabolic studies with l-p-bromo<phenyl>2:4-duunino 1:6 dihydr«>>6:6 
dimetbyl-l :3 :S-triaziae. 


H. h. BAMI, Delhi. 

Metabolic studies with N-*-p-bromophetiyl-N‘-isopropyI-biguanide hydrochloride 
(I) in monkeys led its conversion into l-p-broniophenyl-2 : 4-diamino-l ; 6 dihydro -6 : 
6 -dimethyl-l ;3:5 triazine (H) (Bami, Ind. J. Mai., I, 283, 1953). This triazine 
derivative was also synthesised and proved highly active as an antimalarial 
(Carrington el al., J. Chem. Soc.. 1017, 1954; Hewitt cl al, Amer. J. Trap. Med. & 
Myg. 3, 225, 1954, Bami, /. Sci. & Ind. Res., 14 C., 231, 1955). In order to study 
the metabolic breakdown! of (II) itself, the compound was fed orally to monkeys 
at 30 mgms. base/kg.b.w., and the urine and faeces suitably extracted with 
butanol both at neutral and acidic pH. In every case, only (H) was isolated and 
there was no evidence of formation of a biguanide fragment or the isomeric 2 -p- 
bromoaniline-4-amino-l; 6 -dihydro -6 : 6 dimethyl -1 : 3; 5-triazine {HI) to which (11) 
is otherwise readily converted. Butanol extracted material was also reacted with 
^-phenylazobenzoyl chloride and the mixture separated chromatographically 
(Crounse, /. Org. Chem.. 16, 492. 1951). Triazine ffl & HI) were not benzoylated 
while the presence of simple alkyl and/or arylamine fragments as possible break¬ 
down products of (II) was also not confirmed. Apparently the triazine (II) uadetr 
goes very little breakdowm in vivo. 


273. Influence of Chemical factors of wraters on Anopheiine Larval. grpyvtli. ■ 

C, ANANDARAMA RAO, Calcutta. 

I. The importence of water analysis in relation to investigations tegaf^ng 
breeding places of mosquitos has been studied in general by Waddell. Wiiliato^ 
Backett, White and others./ 
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2. The relaticm of Hydrogen-iou-concentration of waters oil the carrier. 
phelihe larval breeding has been stndied by the author (I;S.C. 1038) axid it 

''found that teeeding of larvae takes place freely in waters of pH range 
to 8'0 and that .there appeared to exist a rather remote relationship between 
of waters and the larval intensity. 

3. The role of other Chemical factors on the breeding of anopheline larvae- 
in waters is studied in this paper. 

4. It is found, by analytical results of several samples of waters examinedt 
that fafrly high amnioniacal figures and high oxygen absorption values have a. 
tendency to promote the breeding, while other analytical facuirs do not seem to 
have much significance. 


274. 4-p>Methoxystyryl-2-ary]ainiiio Thiaxoles and their fonidcldai action. 

BIPIN BIHARI PRAUHAN and M. K. ROUT, Cuttack. 

In the present investigation, the efEect on fungicidal activity of a p-methoxy* 
styryl group in 4-position of the thiazole nucleus in thiazolyl amines has been 
examined. 


275. On the antifungal action of some natural coumarins. 

D. P. CHAKRABORTY, A DAS GUPl'A and P. K. BOSIi, Calcutta. 

Although many conmarius are known to possess physiological activities of a 
varied nature, the anti-fungal action of natural coumarins does not seem to have 
been Studied. We determine the antifungal properties of 15 natural coumarins 
using Curvalaria lunala and Aspergillus niger as the test orgaisms. Generally the 
coumarins were more active against C. lunala tlian A. niger, when concentrations 
were the same. Psoralen, seseliu and luvangeiin were found to he the most active 
among the group of coumarins. Relation between antifungal activity and structure 
is discussed. 


276. Studiu on the growth characteristic and the respiratory metabolism of 
■ Donovani in presence of different carbohydrates. 

S. R. GUHA and J. J. GHOSH, Calcutta. 

Lr donovani grown on Ray’s solid medium (Ind. J. Med. Res. ZO 335, 1932) 
was used as source of culture for the present investigation. 

In ordtt .to find out a correlation between the growth characteristic and the 
metabolic activities of L. donovani, tiie rate of glucose oxidation ot different stagM 
of .tl^ growth of the culture was measured by Warburg’s manometric technique. 
48 tp 72 hours' culture was found to be metabolically most active. 

While measuring the oxygen consumption by L. donovani in presence of different 
caibphydfates, it has been foimd that L. donovani cm metabolize most of .the carbo* 
conipo in the following order: glucose, fructose, mannose, snen^). 
glhcomtotoej galactose, ribose, glycerol, and . arabinose. On the other ha^,. 

sorbitol and mannitol are not at all bxtdiwd.. 
it, doifo^tidi liie biffi? riite of sucrose utilization by L. donovani asexns to be vejY / 
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277. Mkro-fertUixer for increaniig bocterial aetivitiM oad ■ tim o fa t iiig trap pro* 
dnctioii. 

N. V. JQSHI. 

Crop prodnction in Indian soils is very low and attempts to increase the ferti¬ 
lity of Indian soils and as a consequence their crop producing polder are being 
made by many agricultural scientists. In this connection our attention was drawn 
to some proprietary preparations which are claimed to give high yields of crop 
by improving tlie health of plants, by supplying micro-nutrients, by increasing 
micro-biological activity in the soil and by acting as direct manures. 

We have attempted to study the claims of one of the preparations for its 
ability to increase microbiological activity by studying its action on (1) the number 
of bacteria, (2) Decomposition of carbonaceous material, (3) Nitrifying activity, 
(4) Nitrogen-fixing power in the soil and trying to correlate these activities with 
crop production in pot culture experiments. The results of these experiments are 
presented in this paper. 

278. Significanco of multiple pathways in adaptation : IIL Terminal respiratory 
cycles of Aspergillus niger. 

S. K. BOSB, Calcutta. 

The spores of a given strain of A. niger were exposed to the action of methyl 
violet, which inactivates most of them. The few that survived this treatment 
showed progressively diminished respiration with increased doses of exposure. 
I'his progressive inhibition ultimately attains a constant value independent of 
the do.se of exposure given. This may be taken as an indication that more than 
one respiratory cycle may operate in the given mould. The pattern of inhibition 
of respiration as induced by previous exposure to other phenyl methane dyes eg. 
crystal violet and malachite green bears additional evidence in support pf the 
view as referred to above. Subsequent studies on the inhibition of respiration of 
nomul spores not previously exposed to anytliing whatsoever indicate that com¬ 
plete inhibition may however be obtained in presence of malonate, but not in 
presence of trans-aconitate where partial but constant inhibition, irrespective of 
the concentration of the inhibitor is again obtained. This may indicate that more 
than one biochemical path may be involved in respiration and that this multiple 
mechanism is nut an inductive process caused by previous exposure, but a normal 
one in the physiological make-up of the mould. 

279. Antibacterial activity of some meterocyclic organic aulpbur compounds. 
Part I—^Thiobydantoins, Thiazoles and Thiaxolidimes. 

H. K. PUJARI and M. K. ROUT, Cuttack. 

Several derivatives of thiazolidones, thiohydantoins and thiazoles have been 
studied for their antibacterial activities in vitro against two organisms—Staphylo- 
coccus aureus and E. Coli. A relationship between structural change and anti¬ 
bacterial action has been attempted. In each series, the mercurated derivatives 
have been found to possess the maximum activity. 

280. Poasiblo role of insect cnticolar wax in defence medhenism pf 

towards insecticides like DDT. ^ 

A. S. SRIVASTAVA, Kanpur. 

Many workers have already noted that some insects show different 
biiity When exposed to synthetic insecticides at dijSexent periods of the 



Section JV ; Chemisfr^ 

uisbuice, in certain cases nnder a very low temperature of tile suttoiuiding 
tnosphere a greater mortality was noted with DDT in comparison fo Wlmt is 
tained under conditions when the temperature was comparatively higher, Suitii, 
variations in the action of these insecticides have a great significance on the plant; 
^otection work against insect pests. Thcreforet it was considered desuable to 
undertake a systematic investigation to ascertain the causes for these difierences 
and to find out the effect of different variables. In this prelimimnary repwt we 
give the results which have been obtained with cockroadies {Periplamla americana) 
grown under laboratory conditions when tested with DDT nnder comparable cpndiv 
tions at different period of the year show lower mortality in summer months 
with tlie same dosage of the insecticide than that wa.s obtained in winter months. 
It has also been noted that when DDT in appropriate amount is mixed with the 
cuticular wax of these insects it dissolves and thus causes u lowering of the melt* 
ing point of the war. This phenomenon must be one of the chief factors tes- 
. ponsible in the mode of action of such insecticides in such cases. But it is not 
able to explain the difference in susceptibiblity with variation of seasons as men* 
tioned above. A farther examination of the nature of the wax obtained from 
cockroaches at different periods of the year have also shown that it differs mate* 
rially both in physical and chemical composition according to the sex, age and 
period of the year. It is considered that the difference in the action of DDT must 
be due to such differences. Farther work in this direction is in progress. 


281. A new method of estimation of unsaturated glyceride. 

G. C. DEY and A. N. SAHA, Calcutta. 

A new method has been evolved on the basis of the solubility of the lead 
salts of maleic anhydride adducts of glycerides of unsaturated conjugated acids. 
The Pb salts of different glyceride adducts precipitates from alcoholic solution of 
the salts at different temperatures. 


282. ^nseoaity of a h’action of starches of cereals and pulses. 

R. D. FATED and R. S. PATEL, Anand. 

The viscosities of aqnons solution of A*fraction of different cereal and pulse 
stardies are measured at 30*C and the result are considered from the point of 
view of Hoggin's and Simha’s equations, usually applied to the system of larger 
molecules. It is observed that pulse starches have higher intrinsic viscosity than 

those W cereal starches. The nature of plots of —^—against C of cereal and pulse 

starches is straight line and when they are extraploted they meet at a point to 
tiie left of the origin. 


283<. Chromatographic Stadim on tho Composition of Caramel. 

N. A. RAMAIAH, S. K. D. AGARWAL and J. K. P. AGARWAL, Kanpur. 

- Cbrot^tographic studies on the compositioti of caramel produced by heating 
sitgitrl'to solid-.B using Whatman filter paper No. 1 and butanol*;; 

Reducing compounds of the following 
detected : 4*4, e-4, 8-9, 16-3, 19-6 and 38-8. Th? Clii^ 

t^^ ishy acid in the ttramd. The data litrti^.’ ' 

etniffoyed. Mtialty -fot- tbe: 
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composition-of caramel was the same indicating that a transformation similar to 
that contemplated by Van Ekenstein (Rev. Trav. Chim. 14, 156, 1895) leading to 
the production of equilibrium mixture of glucose, fructose, and maltose, which 
apparently formed the basic material for the production of caramel. 


284. Prevention of Acetoacetate induced Dialx^ea by the condensation product 
of Glucose and Acetoacetate and its sparing effect on blood GSH. 

M. C. NATH and R. M. BEHKI, Nagpur. 

The effect of the sodium salt of the condensation product of glucose and 
acetoacetate or glncose-cyclo-ncetoacetate on the acetoacetate induced hyper* 
glycemia and blood GSH depletion has been studied. The rabbits maintained 
normal levels of blood GSH and blood sugar when an equimolar amount of the 
Na salt of condensation product was administered 3 minutes before the single as 
well as repeated daily injections of acetoacetate for 41 days. 1 ;2 dienol glucose 
which can be liberated from glucose-cyclo-acetoacetate, on acid hydrolysis, has been 
found to react with dehydroascorbic acid and to reduce it back to ascorbic acid. 
The mechanism by which glucose-cyclo-acetoacetate shows its sparing action on 
blood GSH in vivo has been discussed. 


285. Oeeurreuce of Glucose in combination with Acetoacetate in normal blood. 

M. C. NATH, R. M. BRHKI and V. K. SAHU, Nagpur. 

Normal blood from men, rats and rabbits has been found to contain a com¬ 
pound which on hydrolysis gives rise to a reducing sugar and acetoacetate a.s 
evidenced from the liberation of acetone. The molar ratio of the reducing sugar 
to acetoacetate is not constant either in the hydrolysed blood or in the hydrolysed 
pure sample of the condensation product prepared in the Laboratory, perhaps on 
account of the loss of the dienol acetoacetate liberated and owing to its further 
polymerization. The constituent of the blood giving an orange-red colour with 
PeCl, (10% solution) has been identified as the condensation product of glucose 
and acetoacetate by the circular paper chromatographic technique. The Rf value 
of the condensation product in such chromatogram has been found to be -64. A 
clue regarding the source of 1 :2 dienol glucose in normal blood has been found 
out. The in vivo combination of glucose with acetoacetate has been confirmed. 


286. The mucilaginous principle in Blackgram (Pbaseolus radlotus, L.). 

H. S. R. DESIKACHAR and M. SRINIVASAN, Mysore. 

Blackgram flour gives a sticky dough with extensible properties like wheat 
flour dough. It was first thought that the adhesive property might reside in the 
pulse protein, because a similar property is possessed by wheat gluten. However, 
by fractionating the blackgram flour and studying the fn’operty of each fr actio n , 
the adhesive character was associable with a mucilage of a polysaccharide type. . . 

The methods of extraction of this mndlaginous polysaccharide from the black* i 
gram flour and subsequent fractionation by stepwise precipitktion fr> obta!s.^ft < 
in as pure a form as possible free from accompanying protein aii4 iknne Of‘i^ 
properties are described. The final polysaccharide fraction, still having 
found,, after add hydrol^is, to be composed of the following ^ 

detectable sugars: arabinose, galatose, rhamnose end utohic addfr . ^ ; .5^^ 
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2S7. Aconitle acid contmt of Indwa MolaMM. 

S. MUKHRRJER and S5URRSH CHANDRA, Kanpur. 

Molasses samples from eighteen sugar factories situated in diEercnt parts of 
India were analysed for their total aconitic acid content. The molasses solution 
was first diluted five times and the pH of m was adjusted to 6*5 and boiled. A 
saturated solution of lead acetate was then added with stirring. The precipitated, 
lead aconitate was filtered and aconitic acid content of the precipitated lead aco- 
nitate was estimated by decarboxylation according to the method of Roberts aud 
Ambler. 

It was shown that the percentage of aconitic acid present in Indian molas.ses 
is more than that reported for molasses from West Indies and Queensland but 
less than those reported from Egypt or Lont.sianna. There docs not appear to 
be any obvious relationship between aconitic acid content of the samples, the 
district from which they originated or the variety of cfjiic crushed. Tlie aconitic 
acid content varies from 2-1 to 4-2% on 100 Bx. 


288. Recovery of sugar and edible syrup from Molasses. 

A. K. CHATTliRJIili and vS. MUKIIKRJIiK, Kanpur. 

The waste molasses contains about .30% of sucrose, 20% of reducing .sugars 
and 50% of organic and inorganic uonsugars. The final purity of the mola.sses 
ilepends upon the extent to which these non-sugars are removed. 

Molasses (500 guis.) of purity 40-1% was diluted and limed and then subjected 
to double cnrbonation and single sulpliitntion prrx^css. This was then concentrated 
to 75*—SO^* Brix when an appreciable amount of salts crystallised out. After 
separntion'of the salts by centrifugation, it was diluted aud passed through columns 
of action and union exchange resin.s and concentrated to 80* Brix when most 
of the sucrose crj'Stallised out. This was separated by centrifugation uiid the 
mother liquor served as the edible symp. 

Yield of sucrose 140 gms. 

Yield of edible syrup 75 c.c./80Bx. 


289. Juol Gum at floceulating agent la Cane Juice clarification. 


A. K. CHATTERJEE and S. MUKHERJEE, Kanpur. 


Studies oii the structure of plant gums aud mucilages show that -these can 
he looh»d upon as naturally occurring high polymer h.sving repeating units of 
glttcorouic and galacturonic acids, which dissociate in water solution to give negatively ; 
charged pmticles tvith large nnmbers of active centres. 


. Experixu carried out on a factory scale using Jeol gum as a. 

of cane juice. It has been found that J^l 
guui in e R.p.Mr Woirks as Lytron x-886 (a foreign product specutlly 

used the that the use of the gum gave faster ^ttlmg: 
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290. **lntecticide from Solvmit Naphtha”. 

B. D. DARUVAL, M. H. DESAI and PRIT PAI# SINGH, Delhi. 

Ill the present work, a successful attempt has been made .to utilise the chlorine 
which is the by-product of caustic soda manufacture and also tfce solevent 
naphtha obtained in coaltur distillation. Solvent Naphtha was fractionally distilled 
and the fraction between 120-ld0°C only was clilorinated. The chlorination was 
carried out at 20-^ to 25"C and for five hours in presence of 2 per cent reduced iron. 

Before passing the chlorine gas in the solvent Naphtha fraction it was freed 
from moisture by passing through concentrated sulphuric acid, and then through 
an empty tower .so that the sulphuric acid may not be carried into the solvent 
Naphtha fraction along with chlorine and thus discolorising and reducing the yield 
of the product. 

The chlorinated product contained 57-fi% mono-chloro and 42-4% poly-chloro 
(ili & tri-chloro) derivative. The details of the work will be published elsewhere. 


291. Changes induced in low temperature Tar on storage. 

MOHAMRD I?HSAN, U. S. NARAYAN RAO and M. G. KRISHNA, Hylerabad-Dn. 

A comparative study was made of the effect of storage under air and carbon 
di-oxide on the properties of low temperature tar. Samples of heavy tar obtained 
from the 25 ton/day Durgi-Spuelgas ly.T.C. plant were collected and .stored under 
air and CO, sei>arately for over 7 months. Analysis of the stored samples indicate 
tliat ill both the cases toluene-insoluble matter increases from 1-0% in fresh tar 
to 1-41% in sample stored for 7 months. The specific gravity, moisture content 
and yield of fractions upto 230°C remain essentially constant and tar acid content 
of the fraction 0-360”C increases hy 2-3% over the period of storage. In the case 
of tar stored under air the residue above 360’C decrease by 6-7% while fractions 
between 300°-360® increase by 10-12%. In the .sample stored mider CO, there is 
negligible variation during the first 40 days of storage but after 7 months storage 
the re.sidue aljove 360-C decrea.sed gradually by 4% and fratrtious between il00°-360" 
increased by 4-5%. 


292. Laboratory •tudles on Alkali extraction of Tar Acids from low tmnpera- 
tore carbonisation Tar Oils of Hyderabad coals. 

Y. V. SUBBARAO, B. S. NARAYAN RAO, M. C. KRISHNA 
and S. HUSSAIN ZAHKER, Hyderabad-Dn, 

Laljoratory studies were carried out on the extraction of tar acids from ‘Light 
tar’ fraction produced in the Lnrgi Spuelgas Low temperature Carbonisation pilot 
plant using a rnixer-settler type batch extraction unit. Using equal volumes of 
10% sfidium hydroxide and light tar, the effect of mixing time on the extent of 
extraction was studied. It was found that starting with tar Containing 31 ■2% wet 
crude tar acids, 99-4% of the acids can be extracted with 15 minntfa of mixing 

Optimum conditions for subsequent liberation of tar acids' from pkendlgte 
.solution with CO, were determined using an externally heated. Cpluiiim A ' 
temperature of 98-100°C was found to be necessary for efficient and alm^t (^p)ete. 
separation of tar acids. ■ 
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293. Studies on Ai^blovriiic of Low Temperatura CoM Ter-^*rt L 


B. S. NARAYANA RAO, R. VAIDYBSWARAN, ANANTH N. DHARMAPURI> ■, 
MOHAMMRD EHSAN, M. G. KRISHNA and S. HUSAIN ZAHRER, HylrAbad.: ; 

Tests on blowing air through ‘Heavy Tar* produced in tlie Lurgi Spuegas pilot 
low temperature coal carbonisation plant installed in the Regional Research 
Laboratory, Hyderabad are described. The effects of temperature, rate of air¬ 
blowing and the total quantity of air blown on the yield and softening point of 
the residue are indicated. It is found that with increasing temperature and total 
air blown, the softening point of the residue increases while the yield decreases. 
At the same temperature for the same total air, tlie softening point increases with 
increase in air-rate up to one cu. ft./hr. lb. of tar and then decreases with further 
increase in air-rate. The yield of pitch continuously decreases with increase in 
air-rate. 


294. Studies on Air-blowing of Low Temperature Coal Tar—Part II. 

B. S. NARAYANA RAO, R. VAIDYESWARAN. ANANTH N. DHARMAPURI, 
MOHAMMED EHSAN, M. G. KRISHNA and S. HUSAIN ZAHEER, Hydrabad. 

Teste on blowing nitrogen and carbon dioxide through ‘Heavy Tar’ produced 
in the Lurgi Spuelgas pilot low temperature coni carbonisation plant are described 
and tbe results compared with similar re.snUs obtained with air-blow'ing. It is 
found that at tlie same temperature, same rate of gas flow and for the same 
(piautity of gas blown, the effect of nitrogen and carbon dioxide is far less 
pronounced than that of air with regard to the yield and sf>ftening point of the 
residue. While air-blowing gives a residue of inediuin hard pitch (74°C R & B), 
carbondioxide or nitrogen gives a soft pitch (44®C R & !’-)• The yield of pitdi 
i.s al.so Deduced with air. There i.s little difference between nitrogen- and carbon- 
dioxide-blowing. Air-blowing leads to the formation of water (3%) while carbon- 
dioxide or nitrogen give.s le.ss tlinn 1% water. Tbe water formed with air-blowing 
may be due to tlie deh 3 'drogenation of the tar while the increase in softening point 
may be due to the subsequent polymerisation and condensation. 


295. “Study on Fhcbor-Tropsch Synthens'*—^Part VII. 

G. C. BASAK, N. C. NIYOGI and B, CHAKRABARTI, Howrah. 

Work on Pischer-Tropsch synthesis was further studied with coal-gas by varying 
its composition with respect to CO and H, contents. Previous work in this line 
showed that cobalt catalyst was comparatively more active in the hydrogenation 
of CO of coal gas than the iron catalyst. 

E^rperiments were conducted by using a cobalt catalyst of composition .40 
Co ;5 ThO, :10 Mg0:80 kieseiguhr (bulk-den.sity -0-36 Kg./litre) after its reduc¬ 
tion with B, at 400°C. The composition of coal-gas was varied by incorporating 
regulated amounts of CO and H, from outside. The compositions were varied so 
that CO :H, ratios in the mixtd gases were roughly 1 :3, 1 :2, 1 :1'5 and 1 :1, 
with a view to studying the course of reaction which would lead to the maximum 
production erf liquifiable hydrocarbons, keeping other variable factors like tempera- 
tore,.:. space-velocity etc. constant. 

: showed that the percentage contraction decreased 

.froip a; ma3dmnm of to 10*6% with the corresponding increase of CO:Hii 

ratio from 1. :3 tq 1 iL The percentage, liquiflable products showed gradual decrease 
firoffl; 71'6%i ;12r5% with .Ae metered ratios of CO ;Ha from 1 ;3 t ; It: 
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was striking, however, that little or no methane was formed with inlet gas mixture 
with high percentage of methane but it showed gradual increase as the partial 
pressure of methane decreased. With regard to the formation of hydrocarbons, it 
was observed that the maximum yield (35-6 gms/C. M) was obtained with original 
coal-gas having CO.-H, ratio I :3, which decreased to (23 gms/C. M) as the ratio 
reached 1 :2, showing little change (29 gins/C. M) upto 1:1-5, but the'ri a sudden 
decrease (7-3 gms/C. M) started as soon as the ratio went down to 1:1. 

296. Carbonization of Indian Woods. 

.S. P. MUKHERJKIC and S. K. NANDI, Kliaragpnr. 

Some common Indian woods were carlwnized with a view to find out the yields 
aiul proj)erlie.s of the protiucts obtained under different conditions. Such data 
uliout Indian w'oods are lacking, although similar data on foreign woods are available 
ill literature. 

Cocoanut shell and Sal wood (Shorca robusta) were carlxniized at 3 different 
temperatures, ranging from 350 to 700°C. Results given below .show tlie range of 
variation obtained by decreasing the carlxmization U;inperature. : 

Cocoanut Shell:— 

Carbon : % yield 28-3 to 32-9, apparent density 0-64 to 0-5%, iodine adsorp¬ 
tion (mg. per g. carbon) 270 to 211, metliylcne blue adsorption 5-1 to 3-9, ash % 
1-8 to 1-2. Yield of liquor 4C to 45-4%, yield of gas (litres N.T.P.) 16-2 to 9-5%. 
Sal Woodi- 

Carbon: % yield 31-4 to 38-4, apparent density 0-51 to 0-48, iodine ad.surptiuu 
207 to 164, metliylene blue adsorption 4 to 3-8, ash % 4-9 to 2-8. Yield of liquor 
42-8 to 41-5%, yield of gas 16-6 to 11-9%. 

A.S.T.M. distillation of p)Toligneous liquor .showed that the percentage of tar 
increased with temperature of carbonization. The gas was combustible. 

C 

297. Production on Low Ash Char from South Arcot Lignite. 

r. S. MENE .and V. KANNAN, Nagpur. 

The Strtith .Arcot lignite is known to cont.nin a waxy constituent which is a 
very valuable .source of raw material badly needed for the Iwot polish industry. 
It is also reported that activated chars can 1 m 5 produced from it. 

The present work was taken up with a view to producing low ash char from 
lignite, concurrently with the recovery of wax .md tarry constituents of lignite. 

It is observed that while approximately 2N IICl causes a good reduction in 
iish content of raw and dewaxed lignites, it does not effectively reduce, the asli 
content of the chars. 

However, if the lignite and dewaxed lignites (2-6% wax removed by benzene) 
are first washed with 1-99 N HCl and subsequently carbonised the reduction in 
a.sh Content is remarkable, the higher the temperature of carbonisation, the better 
the char obtained. It has been ixissible to get a char with 1-97% ash at 800®C 
by this process. 

298. Pullen earths of Rajasthan—their occurrmice and Maachteg proparifibs.^ 

S. S. J08HI and S. A. SALHTORB, Hyderabad>]!|lp. 

Rajasthan possesses fuller’s earth to the extent of 200-210 taiUi<cm t(^ 
distributed in two deposits at Kapardi in Batmer district and at Mudh in Biktmer. 
Samples of Same were chemically analysed and also examined for grit niid didtar 
impurities and found to be fairly free from same. They ware th^ totiyafed' by 
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niean$ of hydrochloric acid and sulphuric acid by usual methods and. the 
thus obtained tested for bleaching efficiency. The activated earths were feiudd 
compare well with market samples when used for bleaching groundnut bih The^ 
oil retention and other properties were also satisfactory, ^ ^ ■ 

299. Studies on the minerology of some Indian Ceramic Clays. 

AMAL K. BHArrACHARYA, (MISS) KAMikLA ZUTSHI and 
ABANI K. BHATTACIIARYA, Agra. 

Quantitative chemical analysis of four typical Indian ceramic clays has been 
performed. The ceramic cloys—Rajmahal, Kasimbazar, Kntni and ChitreJeoot 
(obtained from, the Govt. Pottery Works, Khurja, U.P.) have been suggested to be . 
mainly composed of mi.\tiire.s of Knoliiiile and oilier tyiics of more complicated 
sfnu-tnres containing Calcium, Magiicsiuni, Sodium and Potassium, from a study 
of their SiOj/RjO, ratio. Cation exchange capacity. Conductivity, Swelling and 
Shrinkage properties. 

A study of the SiO,/R.,0, ratio of the clays gave some indication of the 
degree of weathering and hydration of the parent clay minerals, their degree of 
reactivity etc. Since cation- exchange capacity is due to the broken bonds around 
the edges of the silica-alumina units or due to substitutions within the lattice strnc- 
lun,‘ of trivalent Alnmunium nr quadrivalent silicon and by the replacement of 
the hydrogen of the exposed OH groups by a cation, it has been suggested on 
the basis of the cation exchange capacities that Rajinahul and Katni clays have 
similar silica-alumina units. On the same basis Kasimbazar and Chitraknot clays 
can lie visualised to be composed of identical silicn-alumina units. 

It has been observed that Chilrakwt and Rajmahal clay suspensions are much 
more conducting than Kasiintxiziir and Katni clays. Conductivity may he taken 
to give a measure of the soluble salts formed by the decomposition of clay minerals, 
or in other words, conductivity iiulicnle.s the reactivity of the clay minerals present 
in the system. It is very interesting to observe that the swelling and shrinkage 
of these clays are in the sjime order as their conductivities. It therefore follows 
that the swelling and shrinkage arc intimately i^onnetdetl with the quantities of 
the soluble salts. 


300. Studies on Particle Size Distribution in Hyderabad Clays—^Part I. 

M. A. QAIYl’M and ABDI*: ATvI, Hyderabad-I)n. 

i'article size distribution in two residual clays of Hyderabad, Kamtiiaiia suid 
Sriraugapur, were studied by sieve analysis as well as by gravitational sedimeiita- 
tion mrthods, employing Andrea-sen-Biirner Pipette, The results of the mecljanical 
analyses indicated that the Kamthana clay contained 15-75% undecomposed rock 
and sand coarser than 300 mesh (B.S.S.)-53«, 20-5% particles of 53-30/t, 2% of 
2-0-5/I and more than 60% particles finer than O-5/i. Srirangapnr clay consisted of 
about 50% particles coarser than 300 mesli- -53;i; 17-5% of 2-0S« and about 40% 
finer than 0-5. Further investigations on the above clays are in progres.s, 

301. Appuntua for DiffercBtiul Thermal Analysis end iU Calibrelaea. 

: ; ABBE AU and A. V. RAJESWARA RAO, Hyderabad-Dn. 

A Biff^ential Tbehnal Analysis apparatus which is fully antomatic. ' aiiid.' 
;.hM iastdled.- The heating schedule of the horizolital tube fotnacu 
Rffog/d and potentumeteie controlliUg 
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aud iiiolbr operated variable transformer. The rate of heating of die furnace and 
the sample is quite linear (12‘5*C./min-) and exactly reproducible. The sample 
holders are of ceramic type (Roberts and Grimshaw pattern). The thermocouples 
are of Pt.-10% Rh. and Pt. The differential e.m.f. and sample temperature is 
recorded byy means of X-Y recorder, which consists of two balancing^ systems 
enabling one variable to be represented on the horizontal axis and the dther on 
vertical axis, giving continuous cnn'cs of differential e.m.f. (X-axis) against 
sample temperature (Y-axis). A pre-ami>lifier is used to arapliy the differential 
e.m.f. and the sensivity of the recording system can be varied according to the 
requirement. The recorders were tested by giving fixed input. The differential 
and sample temperature thermocouple is calibrated by making use of the sharp 
peak shown by quartz at 573®C, in its thermal curve due .to its transformation from 
y to p form. Samples of Kaolinites from Drybranch, (U.S.A.), Cornwall (U.K.), 
Gordon (Australia) and Travancore run on this apparatus gave excellent and repro- 
duceable results. A peak of 5 cm. in length was obtained for a pure quartz from 
Hyderabad. 


302. Study of Hyderabad Clays by Differential Thermal Analysis Method- 
Part I. 

A. V. RAJRSWARA RAO .and ABDK AIJ, Hyderabad Dn. 

IVelimindry studies of the principal Hyderabad clays, in their raw and washed 
forms, were made by Differential Thermal Analysis (D.T.A.) method on an 
automatic and precise apparatus. The D.T.A. curves during cooling and reheating 
uplo 700’C. were also recorded to find the prc-scnce of quartz in the clays. Kanithana 
Cloy indicated mainly the presence of Kaolinile and the presence of ejuartz was not 
noticeable. It is not so well crystallised as Travancore clay wliidi was indicated 
by the decreased inlei.i.sity of exothermic peak, taking place at a lower tempera¬ 
ture. The D.T.A. curves of vSekhapur clay were similar to that of Kamthana clay 
with decreased intensity of thermal reactions. It indicated the presence of small 
amount of magne.sUe (endothermic iieak at 745®C). The Pachagaoii clay showed 
that it is a poorly crystallised kanlinitic fire clay type with good quantity of 
quartz «20%) present. The D.T.A. data for Srirungapur showed three well defined 
endothermic peaks at 150°, 705” and 885”C. corresponding to Montmorillonite and 
a small endothermic peak indicating the presence of Kaolinite. The D.T.A. 
oliservations of Chintryal clay indicated the presence of large amount of quartz 
a«d complete absence of Kaolinile. 

303. Residual Acidity in Acid-activated Bleaching Clays. 

MANIK DAD SEN GHPTA, Calcutta. 

Acid activated bleaching clays arc usually associated with a certain degree of 
residual .acidity. Part of this acid is free and extractable with water and the other 
part is only liberated by base exchange in presence of salt solutions. The former 
is an index of the extent of ashing applied in processing and can be utilised in. 
identifying the activating acid; the latter gives a measure of .the base exchange 
capacity of the clay, although cations in wash water have already occupied soime 
of the exchange positions. Commercial activated adsorbents coq(i^ only ^all . 
quantities of residual acidity varying from 2-8 c.c O-OI N NaQH per _gin.. But ev^ 
thb amount can cause very marked changes In .the properties of the. bleachisd' ^ir:. 
such as acid and peroxide values as well as ultraviolet absorption spectra; ^ T^ 
effect of such changes hou’ever has to be considered in relation to the ulttinatev 
'application of the oil. v::. 
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304. A Study of the offTOt of Grinding oad Storing iii Watw on' ^o- 
Proporly of n. Slog. 

K. RAY, S. CHATTERJRB and D. I/AHIRI, Calcutta. ; 

Portland blast furnace cement is manufactured by grinding Portland cemedi' 
clinker and granulated blast furnace slag with about 5% gypsum, llie slog is 
usually granulated by chilling in water. The granulated slag is dried before grindit^ 
witli Portland cement clinker. Since drying involves cost and wet grinding ia more, 
efficient than dry grinding, this investigation was conducted to know if granulated. 
slag as obtained from one major Iron and .Steel works of India could be wet 
ground and preserved witliout impairing its hydraulicity. It was found, that wet 
grinding of slag alone did not impair its hydraulic properly. The hydraulic property 
improved with time of storage in water. When slag was ground with gypsum 
the hydraulicity of the slag was found to deteriorate with time. 


305. Measurement of “Aftertack” in Drying Oil Films. 

D. M. DESHPANDE and K. K. DOIvE, Poona. 

Drying oils constitute an important component of surface coating materials. 
Some of the drying oils, how'ever, exhibit “aftertack”, a very serious drawback 
since the.se oils do not dry to hard films. This "afterlnck” is recorded only qualita¬ 
tively in literature. In the present paper, a newly designed instrument is 
described for the quantitative measurement of this defect of drying oils by deter¬ 
mining the force required to pull out a hard rubber ring from the surface of the 
techy film. 


306. A^aasurement of ‘'Water Resistance*' of Drying Oil Films. 

1). M. DESHPANDE and K. K. DOIJi, Ptwna. 

Drying oils arc found to impart tlie property of water pro«»fing to tlje films 
formed from them. In ihi.s pajier, an instrument is desiu'ibed which gives a qnanti- 
miive me.nsure of the "water resistance" of oil and varnish films. When such films 
.'ire subjected to the action of water, they become white and ultimately may become 
opaque to the naked eye. In other words, the percentage transmission of light 
through the film goes on diminishing gradually. The instrument is designed to 
measure this part of transmitted light by a photo-electric cell. 

It is possible by using this instrument to have a quantitative and hence n 
graphical representation for the "water resistance" of drying oil films. 


307. Ci^ytie Polymerimtioa of Oils. 

H. C, XAIDI and D. Y. WADAK.AR, Hyderabad-Dn, 

Aluminium chloride is an effective cataly.st for the polynieri/.ation of safflower 
nil even at condentrations as low as 1%. 

The amount of polymer formed increases with the catalyst concentratioh;' 
tempwatuTe' and time. 

■ : A igel is formed at 300’C. with a catalyst concentration as low as 0-2% in ten. 
hourS.:'and. 5% within one hour only, 

and gels of slightly dark «>jour. . 
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308. Catalytic Itomerisatioa of Drying Oils in the pretence of Polymerisation 
Retarders. 

B. S. KUI^KARNJ, Hyderabacl-Dn. 

Sy.steiiiatic studies in the catalytic isomeri/atioti of polynusaturated fats witli 
Ijiisic, acidic and neutral catalysts have not so far been reported. Isdtueriratioii 
carried oiii at higher tenipcratures is interfered with by heat bodying and poly¬ 
merization effects. In the present investigation preliminary results on the catalytic 
activity of the basic catalyst, viz. CaO in the isomerization of safflower oil in 
presence of •!% of hydroquinone as polymerization retardant have been reported. 
The CaO has been found comparatively a very weak isomerization catalyst. 

309. Diene formation in the field of natural and artificial drying oils smd 
changes in diene values of unsaturated oils during heat bodying at different 
temepratures. 

.S. M. DAvS (iUl'TA, HARI SINGH, P. C. JHNUJ.\ and 
A. C. MUKinmjr, Delhi. 

During recent years, the diene reactions of drying oils are receiving increased 
attention on account of the fact that by such mechanisms the drying oils not only 
.self polymerise but coimlymerise with other diene liydrocarlxms. In this paper, the 
«]iene values of some commercial drying oils (natural and artificially made) have 
been determined both at ordinary and elevated temperatures. It has been foun«l 
that safflower oil, which is receiving wide acceptance because of its colour reten¬ 
tion, uniformity of gel structure and uses in the ina!iuf.ictiire of nlkyds, contains 
some small amount of conjugated fatty acids. This is at presient considered to be 
non-conjugated. Purther, nllhough naturally oc'curriug conjugated tung oil gives 
almost the theoretical maleic anhydride number, the artificially made conjugated 
oils give low figures. The type of conjugation in these latter oils either e;;ist in 
the pseudo-form or offers .some steric hindrance to Diels-Alder .type of reaction. 
.At elevated temperatures, the diene values rapidly increa.se within an hour but 
then dimini.sh. Further work is being done on the effect of driers in diene formation. 

Preparation of safflower modified alkyds by the alcoholysis process using 

litharge as the catalyst. 

« 

N. BHOJRAJ NAIDU and S. A. .SADPTORK, Hydcrabad-Dn. 

Since Hyderabad produces annually about 1-25 lakh tons of safflower seed, the 
present work was taken up to investigate the p.is.sibilities of utilisation of safflower 
oil in the production of copolymerised alkyds. Glycerol .safflower oil resins 40% 
oil length were prepared, at different cooking periods, their kinetics of reaction 
studied and the results reiwrted. A resin of low acid value 12-6, was obtained and 
it was found compatible with xylenetoluene mixtures and odetone. A 
50% resin solution in xylene gave a viscosity of 8-25 poises. The Dovibond colour 
of same seen through a 1 c, cell was 2-4Y, 0-7R. Its film-making properties were 
evaluated. 

311. Rectification of Palmarota Oil of low goraniol content. 

L. M. SRTVASTAVA and S. H. 2AHRRR, Hyderabad-fe. 

India holds an important position with regard to the production .of paltxfaro^ 
oil which is the main source of high quality geraniol employed in all important 
formnlations in perfumery and the soap industry. From the copimercial^^^^ 
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▼iew the most important regions in which the oil is produced are 
Bombay and Hyderabad Deccan. ; ' 

Hyderabad produces the bulk of the oil exported but the oil has. a low gerahi^ 
content of about 6&-70%. The process of rectification by steam distillation Is n' 
lengthy one and the separated terpenes contain about 40% geraniol. Attempts to ' 
rectify by complete vacuum distillation were not successful due to production of 
polymerised residues (about 6%) and spoilage of odour. However, by distilling 
only the terpene fraction in vacuum oil of 90% geraniol content is produced 
without affecting the odour. The process developed has been tried on a laboratory 
and pilot plant scale with various grades of pahnarosa oil and found to yield good 
product of 90% geraniol content suitable for export. 

312. Recovery of Hard Wax hrom Sisal leaves. 

V. R. AMBKKAR and K. K. DOLE, Poona. 

Sisal leaves are obtained from sisal plant and are used as a valuable source 
of fibre. The surface of tlie leaf is covered with a white waxy layer. The wax 
from the two varieties of sisal leaves—agave can tala, and agave veracmz- has 
been extracted by different solvents such as, trichlorethylene, benzosol, n-hexane, 
and toluene and the yield of the wax has been found on the basis of green leaves 
as they are cut from the plant. Tlie wax has a light green colour and high melting 
point. The further work in analysis of the' wax is being carried out. 

313. RiicaJmii OIL 

V. R. AMBEKAR and K. K. DODB, Poona. 

Rice-bran is a by-product of rice milling industry and potential source for 
edible oil and wax. Rice-bran on keeping becomes rancid due to .the extremely 
active lypolytic action. This enz 3 nne reaction is checked to a greater extent by 
heating the bran at 105*^0. for 2 hours, thus facilitating storage or hauling to 
proper site for extraction purposes. Different solvents are used for extraction of 
oil and wax. It is found that n-hexane and benzosol give better yield as compared 
to other solvents, used in experimental work. Percentage of oil and wax has been 
determined in a rice-bran obtained from different strains of rice grown all over 
the Bombay State at different experimental stations of rice farms. It is found 
that stains such as Ambemohor (No 102, 159 & 157) Kamod-il8, Pankhri 203, give 
better yield of oil and wax as compared to other strains. The oils from 
Ambemohor strains have very good flavour. Some of the strains yield low per¬ 
centage of oil and wax. The wax has a light brown colour and useful as a 
substitute for imported waxes like wax camnba. 


3l4b Tim componoit acids of the Indian wild Boar (Male, depot) Fat. 

S. P. PATHAK and B. N. TRIVBDI, Banaras. 

The hit of wild Boar (male, depot) was obtained from the Ghisaolt forest 
situated tetween Jhansi and Dalitpnr, two miles from Batava river. Solvent 
aTstallisation and ester fractionation methods have been utilised for the present 
■Study.;: 

T^e ..Component acids present are myristic 0-92%, palmitic 2ff-3% and stearic 
tmd myristo^ 14'8% and oleic 42*24%. The mean 

: ansa^ratira acids are -2*0, -2-0, and -2*1 respectively., 

is. mainly carnivorous unlike the Hog m the piff ghd; 

fat should, he oompar^ with the eofht* 
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vorons animals like tiger, lion, etc. The percentage of the total saturated acid is 
45*49% in Tiger, 54% in lion and so on with palmitic and stearic adds predominat* 
ing, and the unsatnrated add being oleic about 40%. Wnoleic or linolenic add 
is practically absent. Comparing the present fat with the above ones, it is clear 
that it aligns itself with these than with Pig or Hog fat which is herbiv;grons and 
contain di and tri-ethylenic acids. 

315. The component acids of the Indian Bear (Female, depot) Fat. 

S. P. PATHAK and B. N. TRIVKDI, Banaras. 

The sample fat was obtained from the Chherpmida situated in the north east 
comer of district Ambikapur (M.P.). The usual saponificatiou, lead salt-alcohol 
separation and finally methyl e.ster fractionation of the separated fractions into 
sub-fractions have been used for the pre.sent study. 

The chief component acids present are myristic 1*83%, palmitic 24-96% and 
stearic 10-67% amongst the saturated and amongst unsatnrated C,*, Ci„ C„ are 
present to the range of 1-25, 18 0 and 43-16% with tlie mean nnsatnration—2-0, 
-2-0 and —2-4 respectively. 

Comparing the above data with the reported Ceylon Bear fat and sacred Baboon 
depot fat in which stearic acid content is from 2-8% the pre.sent fat of the Indian 
Bear shows variation in which the stearic acid content is 10-67% of the total mixed 
acids. It is thus evident that the general rule of ‘even distribution* which 
govern.s the composition of vegetable fats are operative in the two repented 
animal fats namely Ceylon Bear and sacred Baboon fat, in which the stearic acid 
is only a minor component has no analogy with the Indian Bear fat studied by 
the authors. 

316. Spectrophotometry in Leather Research—Part VIII t Inveatigation of chrome 
complexes with inorganic acids and salts. 

D. RAMASWAMY and Y. NAYUDAMMA, Madras. 

A u-v. spectrophotometric method was applied to the study of the complex 
nature of basic chromium sulphate solution containing weaker inorganic acids and 
their salts. Indications have been obtained for possible complex formations with 
thiocyanate, silicate and flum-ide ions. The practical applications of these resnlts 
in the leather field are discussed. 

317* Spectrophotometiic studies in Leather Research.—Part IX. Studies on die 
Ultra«viotet Absorption Spectra of Purified Tanning Materials and thehr 
Dmrivatives. 

Y. NAYUDAMMA, (Miss) A. NAGASIROMANI, D, RAMASWAMY and 

K. S. SHASTRY, Madras. 

The phenolic groups of the tanning maferials possess intense absorption in 
the n-v repon. It has already been shown that from their absorption diarao- 
teristics, the different phenolic gronps and acids contained could be determined.. 
An extension of these studies were made with a few solvent purified tanning- 
materials and their • derivatives by emplo 3 dng ordinary as well the .differential 
method. The tanning materials when methylated and acetylated have been/found 
to cause a shift in the maximum absorbance and change in its intensity aiid .^ir 
significance pointed out. The difficulty of ionisation of methyl and acetyl : di^> 
vativea on addition of alkali has been taken. advantage of to predi^ 
phenol group is completely replaced cf not, 
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318. Y«Ilow diccolonriuii^n of Cnriiif Solfc in ptMonco of Sodi^. SKiUcb 
S. a NANDY, S. N. SBN and B. M. I>AS/ Mfidias. • 

The admixture of sodium siUcofiuoride to caring salt as a direct Bactericide • 
for efficient coring and preservation of hides and skins is fonnd to be of mixed 
success. In an experiment with Sodium silico-fluoride we strikingly observed that, 
the surfoce of the experimental hide pieces that were cured with common salt 
and sodium sihcoflumide developed yellow colour after some days. It was found 
due not to any bacterial growth but to something which was suggestive of chemical, 
reactions. Subsequently it was also observed that the common salt itself turns 
yellowish when sodium silicoduoride was mixed with it. Evidences so far obtained 
are suggestive of .the following mecliauisms. Sodium silico fluoride liberates 
hydrogen fluoride in presence of mois.ture and this in presence of ferrous and 
ferric salts, that may be contained in common salt, forms a complex compoundi 
probably of the composition ferrous mono ferri fluoride, FeF,, FeF„ 711,0 which 
has a distinct yellow colour. 


319. On Limitiiig Daphosphorisation of Alloys in Hydrogm. 

B. CHATTERJRE and R. K. MITRA, Sibpur. 

In continuation of our studies on the dephosphorisatiou of alloys under gaseous 
anneal, studies have been made of .the removal or otherwise of phosphorus from 
powdered samples (< 40 mesh) prepared from two specimens of cast iron, I (P, 
1-3%) and H (P, 0-9%}, on heating at 1000'’C for varying periods of time in 
flowing hydrogen containing 1-2 per cent by volume of moisture. It has been 
observed that the phosphorus content of sample 1 comes down to 0-9 per cent in 
25 hours under tlie conditions of the experiments and that practically no dephos- 
pborisation takes place on farther treatment in moist hydrogen. It was also 
observed that the phosphorus content of sample II suflcred no loss under these 
conditidbs. The results presented in this paper is of interest in that tliey sug¬ 
gest that moist hydrogen can bring about dephosphorisution at lOOO'C only in 
samples, the phosphorous contents of which are above 0*9 per cent. Further work 
on tiiis issue especially in relation to the composition of the alloys is in progress. 

320. Farther studies on the production of Hydrogen Sulphide from Calcium 
Sulphate. 

(Miss) RAZIA OSMANI and D. S. DATAR, Hyderabad-Deccan. 

Hydrogen sulphide is produced from calcium sulphate by passing steam over 
heated mixture of calcium sulphate and coke at 800”. The recovery of sulphur as 
H,S is complete when .the reactants are taken in tlte proportion of CaS 04 : coke: 
1*9:1 by weight. The probable reaction steps are tlie redaction of calcium- 
sulphate by coke, followed by hydrolysis of the calcium sulphide formed, with 
steam. Keeping Uie rate of steam constant, the reaction proceeds at constant 
rate and the same amount of sulphate is decomposed irrespective of the concen¬ 
tration oi the snlphate. 

321. Thermal Decomposition of Calcium Corbonato—Part II. ^aet of Silica. 

ABDE AI^I, Hyderabad-Deccan. 

rmcUbn^ o^ Carbonate with Silica has been stndied at differeiit'. 

tempecxtusm difierent proportions of reactants, and the available lime .iid. 

tibe product has been estimated by Iodine method. Most of the time in tfae - 

(740®C te 800^) fqr kU 
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proportions of Calcium Carbonate and SUica studied, ^e nontavaildble; lime in> 
creased with temperature for all the proportions investigated. The niiavailable 
liiti#» was about >jrd of the lime content in the reaction mixture when llie tempera¬ 
ture of the reaction was between 900*C to 1000*C. Formation of tri-calcium siUeite 
was indicated between 900°C to 1000°C. 

322. Thermal Decompoution of Calcium Carbonate—^Pairt IIL Effect of Alumina. 

AfiDB Ahl, Hyderabad-Deccan. 

The reaction of Calcium Carbon>ite and calcined Alumina has been studied at 
different temperatures using different proportions of reactants and the available 
lime in the product has been estimated by Iodine method. The unavailable lime 
increased with rise in temperature when the proportion of the reactants are kept 
constant. At a constant temperature the unavailable lime is more with higher 
porportion of alumina. Formation of tricalcium aluminate is indicated in which, 
on hydrolysis 2 out of 3 CaO molecules are in available form. 

323. Study of Formation of Urea Complexes of Technical Monoglycerides. 

T. N. MEHTA and S. N. SHAH, Nagpur. 

Technical Monoglycerides have been fractionated with urea in methyl alcohol. 
Urea forms complexes more ea.sily with diglycerides than with monoglycerides as 
shown by Bradley, Mueller and Shokal and contrary to .the observation of Heckles 
and Dunlap. Further in stepwise cry.stallization of commercial monoglycerides 
there was no methanolysis of the monoglycerides as observed by Aylward and 
Wood. 

324. Cyclixation during Heat Bodying of SafRower Oil at SOO^’C. 

T. N. MEHTA and S. N. SHAH, Nagpur. 

Safflower oil was heat bodied at 300’C and its methyl esters were fractionated 
by vacuum distillation and with urea. The monomeric cyclic compound was iso¬ 
lated as the non-adduct forming distillate. It was presumably a cyclized product 
of methyl linoleate as it has a mean molecular weight of 293-7 (Theo. 295) and mean 
unsaturation of -1-96 to -2-01. 

325. ^‘Industrial uses of Calcium Chloride”. 

R. P. PURI, Dhrangadhra. 

Calcium Chloride forms an important by-product in many manafaetwriTig pj^n 
cesses including Soda Ash, Potassium Chlorate and bitterns in salt industry. The 
indigenous manufacture of the chemical is only a fraction of the potential capa¬ 
city of production because of limited use of the material. In piew of the con¬ 
templated increase of soda ash manufacture in the second five year plan, the 
development of industrial utilization of this product merits a serious consideration. 
Important developments towards its utilization, as have taken place in other 
countries particularly in U. S. A., have beoi reviewed in the paper with a . view 
to put it before the Indian Scientists and industrialists. The major uses men¬ 
tioned therein are: as an admixture in cement concrete to accelerate siting ^c., 
for laying low cost nnpaved roads, as a dust allaying agent in coal and hther 
mining indnstries and as a liquid ballast for tyre weighting ete; ' 
shown that the production of Calcium Chloride may really fUl dbort: hf; the 
qnirements, should the reviewed uses of the chemical ore given an hidnstrial aita^ 
in' the years to come. 
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Abstracts 
A. GEOLOGY 

(i) Gcnoral, StmtigrapUc and Stnutural Geology. 

1. Aejur Earthquake of 21«t July, 1956, Kuteh. 

M. S. BA.I/ASUNDARAM, and M. C. PODDAR, Calcutta. 

On Saturday, the 21st July 1956 at 21 hrs. 3 minutes (IST) the whole of Kutch 
Peninsula was rocked by a severe earthquake, known as Aujar earthquake after 
the headquarter town of Anjar talnka which suffered the most damage. The damage 
due to this earthquake is confined to an area of approximately 750 sq. miles and 
was felt npto Lorwarda R.S. in the east, the western coast of Bhuj in the west, 
Hyderabad and Tharpakar districts of West Pakistan in the north and as far as 
Bombay in the south. According to the Kolaba observatory, Bombay, the epi¬ 
centre was declared to be at 24 degrees north, and 70 degrees east, somewhere in 
the Great Rann. Majority of the local observers stated tliat the main shock 
lasted for a period ranging from a couple of seconds to a maximum of about a 
minute. Following the main shock there were at least 5 after-shocks within a week. 
They %lso stated that they heard noises like that of starting a diesel engine, gallop¬ 
ing of horses on the roof, emptying of boulders from a loaded lorry or the approach 
of an aeroplane, preceding the main shock. The movement as described by them 
appeared to be firstly wavy and horizontal followed by veritical movements. Accord¬ 
ing to official figures it is reported that about 115 people died, and 414 persons 
injured, out of which 64 were of a serious nature. Hundreds of houses collapsed 
either partly or completely in the folowing villages, Anjar, Tapar, Sukhpur, Jhuran, 
Ratnal, Rukma, Dhamadka, Bhimasar, Bhujpnr, Jhikadi, Dudhai and Lodai. Heavy 
rainfall after the earthquake added to the damage buildings already affected. 
It is noticed that kuchha houses wih no proper bond or plaster have suffered 
most while pucca buildings escaped with minor damage. Apart from the damage 
caused to buildings and a few cracks on the ground surface, permanent railway 
lines, roads, bridges, culverts, were not affected by this earthquake. It is reported 
that the magnitude of intensiy of the Anjar earhquake as worked out by Seismo¬ 
logists is about 7. 

In the Kutch peninsula marine and non-marine sediments ranging from middle 
Jurassic to recent times, and Deccan traps of cretaceous-eocene age are represented. 
The older sediments are folded and foulted, the latter striking almost east to west.- 
Tha dAfnaged localities seemed to be connected in some way with the comparatively 
abfiier foundation conditions and also the presence of fenlt planes in close proximity. 
Prom the available data, it may be surmised that any sudden re-adjustment along 
. tlfo' faults mentioned above are likely to set up the vitmtion causing ^e earthquake. 

V . foe Kutch peninsula is in the seismic belt, it is advisabfo 

that, any fotfoe construction in this area should have adequate safety factor agsittst 
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2. A note on tlw Gnmasie Rock* nour Pnrnlin, Mnnbhuni Dislrietf Klwn 

T. C. BAGCHI, iUiaragpiir. 

Highly folded and sheared pelitic and psammopelitic rocks, comprising bidtite; 
schist, granite-gneiss and porphyroblasiic gneiss, outcrop over a small area near 
Sahebund, Purnlia. The biotite schist is felspatliised to varying de|(rees and 
contain isolated "pods” of porphyroblasiic gneiss as inclnsioii. Although the 
alignment of felspar porphyroblasls in all .these rocks, particularly in the pelitic 
gneiss, is very similar to those ioriued by magmatic iluw, microscopic study shows 
evidences of their formation in the solid medium, it appears that daring regional 
folding and metamorphism of the sediments the rocks were permeated with 
felspaUiisiug solutions tlirough the already developed foliation planes. As the 
stress continued to act the felspar matucrysts aligned tliemsclves at right angles 
to the direction of tectonic stress giving rise to the flow structure. 


3. Conglomerate Deformation in the Western part of Singhbhum Shear Zone : 

Part 1—Deformation Plan. 

AHIKUDDHA Dli, Calcutta. 

Deformed conglomerate horizons in the area between (22°43'—22‘^48'N: 

85°49'—are repeated by isoclinal folds of large amplitude and small wave 

length transposed to recumbency in which axial plane sebistosity and bedding are 

mostly coincident serving as planes of shearing and unrestricted movement, while 

the apical regions are mostly eroded out. Several horizons are idcntiliable, charac¬ 
terized by arkosc, cliloritic and argillaceous matrices. The pebbles and boulders 
are commonly of quartzite, while banded jasper, banded hematite jasper or quartzite, 
chert, and greenstone pebbles also occur. Concomitant witli isoclinal recumbent 
folds open cross folds in a of smaller amplitude arc formed (as at Bhurkuli hill, 
Dudhi, etc.). The deformation plan therefore involves converging movements 
during thrusting (Cloos, 1946). The crests of folds in b, when observable, show 
tliat tire conglomerate has been flexurally folded together with the pebbles which 
have their long dimensions normal to fold axis; in the limbs the pebbles are 
parallel to the axial plane foliation (8,) and also bedding (S,) which are intensely 
compressed to parallelism, where no deviation of the elongation direction of the 
pebbles from sebistosity plane has been found (cf. Oftedahl, 1948). 

In the declining phase the deformation plan changed vectors, superimposing 
flexural folds with tectonic axis b, oblique to b (as at Rndrapur, Dugni, north of 
Bandu, etc.), their later origin is evidenced by the fact that by unrolling these 
folds the direction of elongation of pebbles arc restored to parallelism. 

Microfabric orientation diagrams of quartz of deformed pebbles show be 
girdle, around tlie direction of penetrative movement a, in which maxima m and 
Vm are very well developed. 


4. Coiiglomerata Defbmuition in th« Western part of Singhblmm Shear Zone t 
Part Il-^Intensitjr of Deformation. 

ANIRUDDHA DB, Calcutta. 

The conglomerates of the area are intensely deformed and..«ii^tain pchbles 
elongated into ellipsoidal form, whose relative dimensions give estitnafe ..;oi-the 
intensity of deformation undergone. All tire dimensions of the pebbles, ei^adted’ 
carefully out of the matrix, have been measured and the intensities of defol^ti<At 
have been calculated for all the axes and expres.sed in terms of ^e tadioa tiie 
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original spherical pebble of same volnme. Average original radii of the pebblet! 
vary between 2*2 to 4*8 c.m. From the defonnatiou plan it is evident that the 
longest dimension & is proportional to the maximnm deformation intensity. 
Commonly elongation in a is 200 to 350% of the original radius, while in certain 
zones parallel to thrust surfaces, intense deformation is ividcuced by elongation 
to 450% r, beyond which tlie pebbles are thinned and detached rendering correct 
measurements impossible. Concomitant with elongation normal to fold axis b, 
there had been both elongation and shortening parallel to it. In the areas of cross 
folding the intermediate dimensions of the pebbles show a common shortening 
from 100 to 85% r, this may be u rrsnll of corapiessiou duniig converging thrust 
movement, while in zones where cross folding is absent mUrmediate dimension 
shows general extension averaging 120% r to as muih as 180% r, evidencing 
stretching parallel fold axis b. The shortest dimeiishm, normal to axial plane 
schistosity and/or bedding, shows extreme flattening commonly between 57% -to 
30% r, showing that there had lieen considerable reduction in stratigraphic thickness. 

The effects of original deviation in shaiie from .sphericity, protection of 
smaller pebbles from slre.ss by larger ones, spatial heterogeneity of stress etc. has 
been discussed. The spatial variation of ileformation int'nsity has been studied by 
drawing equal deformation lines following Chios (1947). 


5. The Geology of the Area Around Dohad. 

V. S. DUBBY and P. N. MEHTA, Banaras. 

The area under review lies between Meghnagar—a station 20 miles to the 
north of Dohad—^and Baroda on the Western Railway. The area to the north is 
very important because here the three erogenic belts, viz., AravalH, Delbis and 
Bijawars meet. From the field study carried out, it appears that the manganese 
deposits of Jliabua (M.B.) are exactly similar to the manganese deposits of Shiv- 
rajpur^ani mines and that it is a continuous belt made up of quartzites and 
phyllites in which manganese ore occurs interbedded. Here the Aravalli erogenic 
belt definitely takes a turn towards the NNW-SSE. The trend lines of the Delhis 
and the fiijawars are quite different in this area. The Delhis run in NE-SW 
direction while the Bijawars run in E>W direction, strongly suggesting that they 
belong to two different periods of orogeny. The first igneous acid activity belongs 
to the post-Aravalli period. The second acid igneous activity took place in the 
post-Deliii period and contemporaneous with the Erinpura granite, and the third 
belongs to the Bijawar period. The basic igneous activity took place in the Bijawar 
period and is post*Erinpnra Granite. 

This area represents a basin of sedimentation in the AravalH period where 
the phyllites were being deixisited interbedded at times with the manganese ores. 
It appears that the area of erosion which yielded these argillaceous sediments also 
gave rise to manganese-solutions periodically, which were deposited, interbedded 
with the phyllites. North of this area in the Aravalli region the manganese ores 
do not occur, suggesting that they came from the South. 

6. Trends of SodimmitatloB in Giridih Basin, Bihar. 

C. NARASIMHA RAO, Kharagpur. 

' \ Giridih Basin consisting of the I/ower gondwans sediments lies amidst gneisses 
^neaiir. Gie.toilrn of Giridih, Hazaribagh district, Bihar. Lithological, petrological.aiid., 
strati^aphkisl relationships of the two dtief stages have been presented in this 
I^per. Modal' analyses, size distributions, and heavy mineral assemblages, vrixb 
detamrbed Karharbari stages. SfAericity determinations were 
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made for typical rock types sampled across the strike. Grain size distribntions 
were plotted and statistical size parameters calculated for the two stages. 

The Talchir stage consists of basal bonlder conglomerate, needle shales with 
interbedded sub-graywacke type of sandstones and coarse grits. Tha boulder bed 
shows distinct bedding, .sometimes marked by alternating coarse and fine teztnrea. 
The boulders are facetted and well rounded, but striated and grooved specimens 
indicative of glacial transport are rare. It appears tlierefore that the bonlder bed 
may represent an end niurraiue sufficiently reworked by glacial streams and because 
of its distinctly bedded nature might be supposed to have been deposited in fairly 
deep glacial lakes. Alternating coarse and fine layers are perhaps due to fluctuating 
turbulent and stagnant condition of lake waters. The interbedded snb^aywackes 
and needle shale.s suggest conditions of unstable depositional site which underwent 
intermittent subsidence interrupted by comparatively calmer conditions ideal for 
needle shale depo.sition. The coarse grits overlying needle shales., mark conditions 
of shallow water deposition possibly due to the gradual emergence of the lake 
basin which appears to have reached completion at the end of the Talchir period 
and the thin conglomerate on top Takhirs points out to the prevalence of sutoerial 
conditions. 

The Karharbari stage consists of principally greyish white arkoses with minor 
amounts of shale and coal seams arranged in more or less rhythmic fashion. The 
arkoses fall under the category of tectonic arkoses (Pettijohn 1949) and are cross 
bedded. Cross bedding is simple and similar to those that form in an advanced 
terrace constructed by a stream or a shallow water current. The convex lobes which 
indicate the current direction are towards east indicating a west-east drainage. 

The environment in Karharbari stage was essentially that of rapid erosion and 
quick burial. The deposition of tectonic arkoses envisage a rising source area by 
npfaulting or uplift and a sinking depositional site by downfaulting. Directions 
of cross bedding suggest a rising source area towards west. Unfortunately the 
heavy mineral studie.s are far from helpful and do not give a true picture regarding 
the provenance of the source materials. * 


7. Geology around Vennnr. 

K. V. PESHWA, Poona. 

The paper contains an account of the rocks occurring around Vennnr 
(74* 49': 15® 58') in Bailhongal taluq, Belganm district. The fornutions occurring 
in the area are— 

Detrital laterite soils, etc. 

Deccan Trap lavas. 

Lower Kaladgi quartzites and Sandstones. 

Newer Dolerites. 

Granite-gneiss and hornblende and chlorite schists etc, of Dharwar age. 

The paper describes the rocks mentioned above and gives their mode of 
occurrence, lithology and mineral composition, and the heavy accessories in the 
Kaladgi rocks have also been studied. 


8. The Age of the Dolerite Dykes of Mysenre. 

B. P. RADHAKRISHNA, Bangalore. 

The largest number of basic dykes cutting across the different lormatu^- ^ 
Mysore have been hitherto assumed to be of Cuddapah age. The basis fetr sn^ 
an assumption is questioned. The distribution of dykes in Myuote » \tp 
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related more to plntonic centres and flexures in the erust rsther than to Volcsnic; 
episodes. In the Cuddapah area the innumerable basic dykes are seen to stop: : 
abruptly at . contact with the Cuddapah rocks indicating thereby that the dykes; 
are all pre-Cttdapah in age. 

Since the dykes intrude the Closepet granites they must have formed after 
the emplacement of the Closepet granites and before the Cuddapah sedimentation 
and contemporaneous volcanic activity. This gives approximately the upper and 
lower age limits for the intrusion of the dykes. Bvidence is lacking to ascribe a 
Cuddapah or post-Cuddapah age for the majority of the dolerite dykes of Mysore. 


9. A note on Granite Gneisses around Ba r kadih, Subdivision Gumla, Randii 

District, Bihar. 

JOYSENJIT RAJKUMAR and SWADESH PRIYA SANYAL, Kharagpur. 

An area of over 35 miles around Barkadih {23’t3'40" : 84°32'15"), Ranchi district 
has been geologically mapped and studied. Special emphasis is laid on the petrology 
of the granite gneisses. Associated with granite gneiss are the porphyroblastic 
gneiss, basic rocks, calc-silicate rocks and permeation gneiss. The extreme heteror 
geneity in composition of the granite gneiss, gradual transition of pclitic country 
rocks to granite gneiss through intermediate stages of permeation gneiss and 
porph 3 rroblastic gneiss, occurrence of relict felspathised inclusion, all these indicate 
a probable metasomatic origin of the granite gneisses. Porphyroblastic gneiss is 
traversed by granite dykes containing isolated “pods” of porphyroblastic gneiss 
as inclusions. The foliation in these pods is perfectly parallel to the foliation of 
the adjacent porphyroblastic gneiss, indicating tliereby that the granite dykes are 
perhaps of replacement origin. 


10. Indicationa of buried hills by Gravity and Magnetic Survey around Hijli, 
Midnapur District, West Bengal. 

A. ROY, R. S. AGARWAL, S. K. CIIOWDHURY, D. DAS, S. K. GUHA, 

N. N. BISWAS and S. DATTA GUPTA, Kharagpur. 

An area of about 125 square miles around Hijli (Eat 22*15'—22°25'; Dong 
87°l5'-87®25') was covered by reconnaissance gravity and magnetic surveys. The 
tentative results of the surveys are ; (1) The maximum possible thickness of the 

alluvial sediments in the area of survey is about 4,000 feet; (2) there are indications 
of buried hills—relict topography on the basement complex—about 8 miles north¬ 
east and northwest of Kharagpur; and (3) the relief of the buried hills may be 
nearly 1,500^.000 feet. The numerical figures may be taken to give the order of 
tnagnitude only. The geology of the peripheral regions of this alluvial tract seems 
to lend plausibility to the above views. 


11. Basement Rodcs of Nanuada Valley. 

A. K. ROY and K. V. RAGHAVA RAO. Calcutta. 

An opportunity was availed of to study the basement rocks of the Narmada 
Valley during the course of exploratory drilling for groundwater in 1955-SS. Pttor. 
to this study the subsurface geology of this region was not known. 

The depth to bed-rock in tha bore-holes drilled varies from 78 to 1,056 feet belpf 
land aur^ce, under the r^loratqry boreholes pro^yamma-is : 
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3,000 square miles extending from Jabalpur (23°0S' : 80°00') on the east to Timnrni 
: 77® 14') in the Hoshangabad district, Madhya Pradesh on the west. 

Rocks belonging to three distinct geological horizons—Archaeans, Vindhyana 
and Deccan Traps—^form the basement of the area under investigation. Archaeana 
are represented by Sausars and unclassified granites. The former comprise calo 
gneisses (diopside bearing), crystalline limestones (cherty and uon-cherty), pbyUites 
(with phyllonites) and cpidiorites. Interesting petrological types like (?) allanlte 
(orthite) bearing granophyre and fluorite bearing granite, whidi were not previously 
reported from the Arcliaean outcrops along the northern slopes of the Satpuras are 
recorded here for the first time from the basement rocks. The Vindhyans, below 
the alluvium, are represented by sliales and sandstones and are occasionally covered 
by thin trap flows. IVo distinct trap flows are recognised on either side of the 
present course of the Tawa river. 


12. Stratigraphy and Tectonics of the Dongargarh Series : A new Series in the 
Pre*Canibrians of Madhya Pradesh. 

S. N. SARKAR, Kharagpur. 

.\s a result of detailed structural mapping and petrominernlogical study of pre- 
Cambrian rocks over :in area of SOrt square miles (covering mainly the Topo Sheets 
64 C/7, C/8 and C/T2), and recounaisauce survey over another 400 square miles 
(including parts of 64 C/3, C/4, C/ll, C/15 and C/16) in Bhandara, Drug and 
Balagbat districts, ftfadliya Pradesh, a new series of rocks has been established 
by the author and named the Dongargarh Series. These rocks were previously 
considered to be of Sakoli age. In this communication a very brief outline of the 
stratigraphy and tectonics of the area is given. 

Tlie Dongargarh Series with the granites constitute a belt upto about 45 miles 
wide stretching NNR for more than one hundred miles between Sakoli Series belt 
on the west and Chandarpur Sandstone—Raipur Dimestone belt on the east. Prom 
the sequence established on Uie basis of excellent top and bottom criteria available 
in the different rock groups of the area the Dongargarh Series is found to be poat- 
Sakoli and pre-Vindli 3 'nn in age. Distinct lithologic identity of the series and the 
presence of two conspicuous angular unconformities, one at the base, and other at 
the top of the series, strongly support the above idea. The straigraphic thickness 
of the Dongargarh Series is calculated to be about 40,000 feet, which may be 
divided into two broad groups. The Dower group consisting of the Rhyolite and 
Dower Andesite formations, is separated by the emplacement of the granites from 
the Upper group compri.sing the Dower Grit, Middle Andesite, Upper Grit and 
Upper Andesite formations. 

Prom all the available stratigraphic, lithological and structural data four 
diSetent orogenic cycles are recognisable, at least the first three of which must 
have been separated by long time intervals. 


13. The Tectonic Pattern of the Ghatsila-Galudih Area, East Singhbhum, Bihar. 

S. N. SARKAR, Kharagpur. 

Intensive structural study of the Ghatsila-Galudih area and reconnaissance : 
survey of the surrounding region in Bast Singbhum by the author throwft . new 
light cm the tectonic evolution of the region. The country rocks mainly ihcltide 
para- and ortho-metamorphites of the Chaibasa stage, in which thrto ' 

S-plahea and eight types of lineations have been recognised cmd.l m 
(bedding) and S, (cleavage) planes make high angles between them near, the nosito 
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of ioldsi and tend to be anbparallel in the Umbs. The liueations dne to (i) minor 
fold axes and (ii) intersection of S, and S, have been gronped as b-Uneation, which 
is parallel or subparallel to the regional fold axes (B) having a general trend 
between KSS and SH. The lincations due to (iii) elongated boudius, (iv) sUcken* 
sides and minor grooves, (v) dimensional orientation of minerals and (vi) rare 
minor puckers on S, have been grouped as a-liueation that represents the direction 
of tectonic transport. Unlike ideal cases, here tlie angle between b- and adineations 
on S, generally varies fiom 70^ to 90®. The lineatioiKs due to (vii) prominent 
puckers and (viii) minor folds on S, are grouped as l-hneation which is super¬ 
imposed on the b- and a-liueattuus and is iouiid to be independent of them. 

On the basis of excellent tup and Ixittum oritetia fourteen different quartzite 
horizons with their directions of younging have been iudentified. !Major structural 
units, (serially numbered) a.s revealeil by careful study of all the available field 
data are as follows. In Ghatsila area from SW to N6 the Uirce units are: 
(1) Doubly plunging Ohatsila syndiue forming an elongated asymmetric normal 
canoe fold with H axis trending approximately SI$; (2) Maubliandar auticlfne with 
Sl$ to eastward trending B axis; and (3) suntliern limb of Dalma synclinorium the 
B axis of which lies 10 miles to the NNK, just south of Ualma thrust. Between 
Galudih R.S. and Kaspam; (4) Galudih auUcluiotium consists of ten synclines and 
as many anticlines with their B axes iilniiging lO*^ to .SS® SR to RSR. This anti- 
clinurium when traced low.irds SR actu.illy forms a jxirt of the limb of Dalma 
syndiuorium. From I/mgiiude 86®2o' sontheastward the units met witli are : 
(5) Bankati depression (of the fold axes B) with B' axis trending KR to NNR 
giving rise to spectacular curvature of the formation l>ouudnries, and of S-planes 
and lineatioiis; (6) Dcuh culmination /one with B' trending NR and (7) Paharpur 
depression /one whose II' axis gradually changes from RNR to NNR. From NW 
to SR, within 12 miles, the aicnatioii of the /ones and the intensity of the cross 
folding (along B’) of the legioiial fold axes (B) gradually increases and reaches its 
maxinimn in the Paharpur depression near I.ong. 8G®40'. 

Siufe Dalma thrust abrapll> cuts across the large canoe folds formed by cross 
folding (along B*) it is undoubtedly jminger than the latter. All the available data 
strongly suggest tliree principal stages of iiiovcinent in the tectonic evolution of 
this region. A provisional .and generalised sequence of events is given in the 
conclusion. 


14. Note OB Poiphyritic Granite in the vicinity of Tulm, Manbhum District. 

DILIP KUMAR SRN GUPTA, Kharagpur. 

The paper deals with the structure of the porphj-ritic granite which crops out 
as irregnlar, tortnons veins associated with the older migmatites and granite gneisses 
in the vicinity of Tulin, Manbhum district. $,-planes (secondary foliation or 
schistosity) of the granite gneiss generally show Rast-West strike with vertical to 
steep dips and are mostly parallel to Sj-planes (Relict primary bedding or banding) 
except near the fold axes. 

The porphyritic granite has primary flow layers indicated by mafic minerals, 
developed parHcnlarly at the Iwrdets, sub-parallel to the contact planes. Biotite- 
rich bands have been foulted along the granite boundary; a few inclusions in the 
porphyritic granite are found to have moved with reference to tlie regional foliation 
of the granite gneiss. Q-joints occur sub-perpendicular to tlie direction of the 
primary flow layers. 

JMinor faulting ef biotite-rich bands, primary flow layers parallel to tlie boundary 
and the movement of inclusions suggest magmatic origin of the porphyritic granite, 
0-)Cunts might have resulted from the rupture brought about by the movement 
daring the late solid stage. 
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IS. TMtouie Studies in the French Pyrenees—the Region of Sentein (province of 
Ariege). 

S. N. VISVANATH, Calcutta. 

A detailed study of the lead-ziuc mining district of Sentein in Ariege province 
of the French Pyrenees was carried out in the years 1952-55; the tectofiic featnres 
of the area are presented in this note. 

The stratigraphic sequence is made up of an enormous thickness (exceeding 
6,000 ft.) of infra-Devonian schists, phylliies, limestones and conglomerates. The 
total absence of fossils renders correlation a delicate task. The formations have 
suffered considerable deformation as a result of the Hercynian and Pyreneen (early 
Alpine) movements. Presumably, there were pre-Hercynian movements also, but 
their manifestations are almost completely blotted out. Through all this deforma- 
tive process, the absolute concordance of the different stratigraphic units is faith¬ 
fully preserved. 

A system of anticlines and synclines with the axes trending Fast-West and 
having a plunge towards the Bast developed as a result of the Hercynian move¬ 
ments; on this was superimposed an orthogonal system of faults, one set striking 
approximately East-West and the other North-South. These major featnres—along 
with minor features such as schistosity, jointing, lineation—arc described in detail. 
The relation between tectonics and sedimentation is discussed and a short note on 
the tectonic evolution of the area given. 


(ii) Palaeontology and Palaeobotany 

16. On the occurrence of Organic Remauu in the Gangetic Allurium near 
Mokameh, Bihar. 

P. K. CHATTERJEE, Calcutta. 

A few pieces of vertebrae and carbonised wood were obtained from depths 
below sea level in the bed of the Oanga River at Hatidah near Mokameh in course 
of sinking wells for the construction of piers of the Rail-cnra-Road bridge. The 
vertebrae are supposed to belong to bovid, most probably Bos (identified by 
C. Tripallii, Geological Sun-ey of India) and the carbonised wood represents Acacia 
(identified by K. A. Choudhury, Forest Research Institute and C. Nageswara Rao, 
Geological Survey of India). These finds indicate the age of the beds from which 
they have been obtained to be equivalent to that of Older Alluvium. 


17. Fossils of the Upper Cretaceous (Cenomanian) Utatur Group at Karay, 
Trichinopoly District. 


A. CHAUDHURI, Calcutta, 

Fossil Belemnites, Tnbulostium, Gryphaea, echinoid spines and Oxyrhina have 
been obtained from the gypseous clay bands at the base of Utatur group at Karay 
(11-05 : 78-55), Trichinopoly dist. 

H. F. Blandford (1861) described Belemnites from about the same horizon in 
other localities but none from the present one. Again, he conceived that the 
Belemnites were "confined to a restricted area, characterized by'*%he deposition ,of 
fine silts and the comparative absence of other forms of marine life.'* i^erie» ’ 
in the clay bands, however, Belemnites are associated with the marine forins as well; 

The species of Belemnites in the present area are identical ^ith those 4^ 
by Blanford from other localities, and are associated with ithie species .ctf .bzyidiaiA; 
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Tubalostinnii- echinoid spines and Pz 3 nrhina, described by Stoliczka itofn Pie Utaiiir.. 
beds in general. 


18. Plant fossils of tho middle Jurassic (?) Utatar Gondwana Plaat>lMds stt 
Temey clay*pit, Trichinopoly District. 

A. CHAUDHURI, Calcutta. 

Cycadean plant fossils were collected at Terncy (11®05' : 78®S4') clay-pit situated 
about one and a half miles to the east of tlie said village. The depth of the clay-pit 
at the time of collection in May, 1956, was 55 feet from the surface; the clay being 
quarried for the Dalmiapuram Cement Works. All the plant fossils observed, except 
one doubtful Taeniopteris, are Ptilophyllnm acutifolinm of middle Jurassic (?) age. 


19. A note on the Kirthar Foraminiferal Limestone of Lakhpat, N. W. Kutch. 

BARL’N SEN GUPTA, Kharagpur. 

In the vicinity of Lakhpat (23'’49'30"N ; 68"46'29''E), south of the Great Rann 
of Kutch, IJocene (Kirthar) foraminiferal limestones have excellent exposures. The 
rock is mainly an impure argillaceous limestone made up, almost wholly, of tests of 
larger foraminifera. Fossils of lamellibranchs, gastropods, echinoids etc. are also 
associated. 

The foraminiferal fauna is impressive not only because of Uie abundance of 
individuals but also because of the presence of quite a number of species to which 
these belong. Assilina, Discocyclina and Nummnlites are profusely distributed 
genera. Alveolina shows remarkable concentration in some spots where it makes 
up the bulk of the faunal content, and this possibly indicates the prevalence of a 
shallovis water condition at such places. 

The more important microspheric species are :—Assilina exponens, A. cancellata, 
Discocyclina dispansa, D.javana, var. indica, D.sowcrbyi, Nummulites staminens, 
N.acutus, N.macnlatus. Megalospheric equivalents are present in the cases of 
Assilina and some Nummulites. The Alveolina tests examined are all megalospheric 
and belong to A.elliptica. From this assemblage, the age of the beds is fixed as 
the lower part of the Middle Kirthar. 


(iii) Mineralogy 

20. On the Mierocliae Porphyroblacts with Myrmehitic Rims of the Granitie 
Rocks of Lohardaga, Ranchi District, Bihar. 

P. P. AGRAWAL, Patna. 

Microcline porphyroblasts surrounded by myrmekitic rims are the dominant / 
potash-feldspars of the granitic rocks of Lohardaga, Ranchi district. Cross-hatching 
is prominently developed in the microcline feldspars. The optic axial angle hss 
been determined on the Universal stage; the value came around 86*. The microcline 
: feldspar is always younger than the other constituents of the rock. It is seen 
replacing the plagioclase and also accompanied by muscovitization. of plagioclase 
and; formation of ihymnekite. 

^surrounded by myrmekitic rims originate probably 
at low temperature on microcline granites through granitization of leptitic rcicks, 
The n^jTtnekitef of this granite are a result of K-Al-metasomatismv 
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21. Study of the' MagnetitoMertite^ethite relation in the iroa<orea of Badani* 
pahar, Majrurbhanj, with a note on the primary nature of the ore. , 

KANAI hAh CHAKRABORTY, Jadavpiir. 

The iron ore of Badampahar (22° 07' 07" : 86® 07' 50") in the district of Mayiur- 
bbanj, occurs as bands, alternating with silica in the banded hematite-qnartzite, and 
also os massive deposits concentrated from the latter. 'The mineralogy of the ore 
and the textural relationship among the minerals were studied under the ore- 
microscope. The paragenesis of the minerals and the primary nature of the ore 
was deciphered. 


22. Note on the occurrence of allanite in and around Kuilapal Granite-gneiM. 

PRIYA SANKAR CHAKRAVORTY, Jadavpur. 

The Kuilapal granite-gneiss at the trijunction of Banknra, Manbhmu and 
Midnapore districts has a more or less elliptical outcrop. Minerologically the 
granite is cliielly constituted of quartz, plagioclase, uiicrocline, and biotite; garnets, 
mnscovites and hornblendes are occasional; epidote, allanite, sphene, zircon and 
apatite arc accessories while chlorites and sericites are secondaries. The acc;essory 
allanite is of special interest because it is also found in the surrounding mica- 
schists and in the calc-granulites occuring as inclusions within the granite-gneiss. 
Proportion of allanite diminishes from the grnnite-gnei.ss boundary outwards. This 
variation is more marked in the calc-granulite.s, the proportion of allanite increasing 
from centre of the band.s towards the contact with granite. 'Phese allauites in rocks 
are often mctaniict and i.sotropic with N 1-65. They often occur as cores in epidote 
grains. The allanites are occasionally found also in pegmatites occuring within 
the Kuilapal granite-gneiss. A preliminary examination of the mineral in j3-ray 
counter indicates that the mineral is radioactive with a strong y-ray background. 


23. Ore-microscopic studies of the Tiu-hearing mineral occurring in the nrigh- 
bourhood of Paharsingh and Nawadih of Ranchi District, Bihar. 

S. DBB, Jadabpur. 

Tin-bearing mineral, primarily cassiterite (SnO,) occurs along the hill-range 
of Paharsingh and Nawadih areas of Ranchi dist., situated at a distance of about 
27 miles from the Ranchi town on the road to PuruHa. 

The country rock which is mostly calc-silicate rocks containing ondalusite, 
diopside, wollastouite with some amount of free calcite, biotite being accessory. 
The country rocks are invaded by numerous pegmatite veins which usually follow 
cracks and fissures in the country rocks. The veins are sometimes very thin of 
about one foot or less in thickness to 2% to 3 ft. These veins are discontinuous 
and do not follow any delinite direction, pinching out at a depth but sometimes 
reappearing at a deeper region. Cassiterite occurs in the greisen of the pegmatites 
which forms a soft and decomposed material containing quartz, mica ctysi|ails, 
tourmaline, and a small amount of felspar. Cassiterite occurs in veins where there 
is mnscovite in excess and tourmaline in less quantity. The bij^egihatife b^es 
on the other hand do not contain any cassiterite. Rluvial deposits found. 0^ ..thti 
hill slope and on the font of the hill contain in some places a rich cOttOSsifratkih 
of cassiterite, the average percentage being 0-25. These gravel beds mre richor 
in tin content than the greisen deposits fottnd at the top ol the hills. 
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Under the ore*mIbroscope, polished sections of cassiterite shows a 
brown colour with strong anisotropism, producing a faint yellowish bto^ to- 
whitish colour effect. Grain boundaries are well marked and sometimes straight; 
Twinning is common to all the crystals. Inclusions of other minerals are practically 
absent. The reflecting power a.s determined by the Berek-Slit-Photometer gives 
a value of 10*8% in air nnder green light. This value is almost similar to tllat 
mentioned by Folinsbee. 

As regards the origin, the cassiterite deposits of this area can be classifled 
as pyrometasomatic type of Uindgren teing formed by the gaseous transfer of 
materials from the magma by pnenniatolitic process. 


24. Ore»miciroKop!c studies oa Umeaite from Sambalpur District, Orisssu 

BANKIM MUKHERJEB, Jadavpur. 

A few samples of ilmenite collected from Sambalpnr district by a field party 
were polished and studied under the orc-microscope. Several minerals were con¬ 
clusively identified by optical ch.aractcrs, etch reactions and reflectance measure¬ 
ments by Berck’s Slit Micro Photometer under green light. The minerals are 
Ilmenite, Hematite, Goethite, Rutile and Lcpidcjcrocile. Ilmcnile is the predo¬ 
minating mineral and Hematite and Goethite are next in abundance. Rutile 
occurs as vein like replacements in Ilmenite. Lepidocrocile ot^curs in Goethite. 
The reflectance percentages for the minerals were as follows : Ilmenite—18*3%, 
Hematite—2.5*7%, Goethite—17%, Rutile—20*8% and I<epidocr<K*ite—21%. 

As for the mineral paragenesis, ilmenite is the earliest formed mineral. 
Hematite occurs along the grain boundaries of ilmenite and replaces it. Goethite 
is also secondary from ilmenite and is a much later product. Bepidocrocite is 
perhaps simultaneous with goethite. Relation betwcien hematite, goethite and 
rutile could not be established due to their isolated occurrences. 


25. A note on tho occurrence of Magnetite mtkln the porphsrrobhutic gneisios 
around Burkadihi, Ranchi District. 

A. K. MOOKERJEE and S. GANGUIyl, Kharagpur, 

Mineragraphic study of the magnetites within the ]K>rphyroblastic granite- 
gneiss reveals the following salient features, significant from the point of view 
of genesis of the rock: 

(a) Although the most of the TiO, has formed exsolntion plates of ilmenite, 
the magnetite is still .somewhat titaniferous. 

(b) Thb ilmenite lamellae mostly tend to segregate towards the grain boundary 
of the magnetite crystals and form irregular grains, giving rise to rim textnre. 

(c) Those lamellae, well within the host crystals, are oriented parallel to (111) 
direction of magnetite. 

The whole phenomenon can be attributed to retrogfe.ssive changes accompanying 
granitisation. Tlie extremely slow rate of cooling was responsible for the. incomplete 
ex-solution and marginal concentration of the ilmenite plates. The stndy thus 
offers a coroborative evidence in fevonr of granitisation of .the host rock. 


26. Clouded SerpcatiiM from Byrapur, M^re Stale, 

s; B. P. RADHAKRISHNA, Bangalore. 

- The; {the clouding is commonly observed in intermediate plagioM 

bla^; Thtt^ are, hdweve few records of instances of clonding in other mineral, 
inib pfpiervdesc^l^ pec^ serpentine frnm shear zones in tiie 
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serpentinites of Byrapur, Mysore State, which are intensely clouded with dark 
dust and similar in every respect to the clouding observed in the plagioclases of 
some of the dyke rocks in Mysore. The restriction of the deeply clouded serpentines 
only to the sheared jrartions which formed channelwa 3 rs for the passage of late 
magmatic solutions is stated to indicate the clouding of serpentines to be the 
effect of late magmatic activity. 


27. On the occurrence of Magnetite deposits in Mt. Gimar, Saurastra. 

A. K. ROY, Calcutta. 

Magnetite deposits are found to occur in Girnar Hills, east of Jitnagarh town 
in Saurastra. They occur in the north-western part of Girnar Hills near Bhabanath 
temple, (I^at. 21’ 02': Long. 70® 31') at the foot of Jatasankar Hill which is composed 
mainly of basalt. There are reported occurrences of magnetite as minor accessories 
in almost all the rock types of Mt, Girnar by different autliors. But here, as seen 
from the magnetic effects on clinometer in the field, it appears that the whole 
hill (Jatasankar) is magnetic from the base to the top with segregated pockets of 
magnetite deposits. The ore body consists essentially of magnetite-ilmenite inter¬ 
growth with some secondary alteration to limonite. The polished sections of the 
ore body have been studied and a petrographical description of the associated basic 
rock is given. 'The occurrence of magnetite in such richness in this part of Mt. 
Gimar has not yet been reported. 


28. Mineragraphic study of Copper and Lead ores west of Benatanagar, Singbhum 
District, Bihar. 


SUPRIYA ROY and BIMALENDU SARKAR, Jadavpur. 


Copper and Lead ores occur in a quartz vein, striking N-S in sheared epiiiorite, 
about half a mile to the west of Benatanagar (22® 40' : 85® 31') and Ij^ miles 
55SK of Karaikela (22® 42' ; 85® 32') in Singhbhum district, Bihar. Studies of 
polished sections of these Copper-Lead ores under reflected light revealed the 
presence of the following minerals : Pyrite, Chalcop 3 rrite, Galena, Neodigenite, 
Pcntlandite and Covellite. P 3 n‘ite occurs as rare crystals in close association witli 
quartz and is veined by chalcopynte. Chalcopyrite occurs as the most abundant 
mineral. Galena comes next in abundance and occurs as subhedral to irregular 
bodies replacing the chalcopyrite. Galena, at some places, assumes a purple colour 
.suggesting the presence of Tellurium. Neodigenite, characteristic by its "blue to 
bluish grey colour, isotropic nature, and reflecting power of 24*2% in green light 
in air, replaces both galena and chalcopyrite. Galena is replaced by neodigenite 
along the crystallographic planes and also in an irregular pattern. Chalcopyrite 
is traversed by numerous minute veins of neodigenite. Pentlandite, exhibiting 
typical brassy colour and a high reflecting pow*er has been found to replace both 
galena and neodigenite, and is therefore later than both of them. Covellite, 
occurring as minute crystals lining cracks and vugs and exhibiting the typical 
indigo blue colbur and strong anisotropism is probably one of the last minerals to 
crystallise. 

The paragenesis of the ore minerals, therefore stands as follows:— 

Pyrite- 

Chalcopyrite -- m. ' 

Galena - 


Neodigenite 


Pentlandite 


No relation of the covellite with neodigenite or pentlandite could be; estabiialied. 
So it could not be shown in the sequence of crystallisatioit. 
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2d. Stndiet OB the aature ead dufrihutioa of Btinerel Blotter ia ladloa Coi^. . 

P. SEN and A. N. ROY, Kharagpur. ‘ ' 

The nature and distribution of mineral matter in ditfereut size fractious obtained 
on crushing and screening of coals procured from Jbaria, Bokaro,' Ranigahj^ 
Madhya Pradesh and Hyderabad have been investigated. It has been of coiisider* 
able interest to find tliat the general trend in the variation of mineral matter 
content from coarser to finer size fractions is similar for the coals from Jharia, 
Bokaro and Raniganj. The ash content gradually decreases in the finer size fracr 
tions upto +200 mesh and the extent of variation between .the maximum and mini¬ 
mum ash values is about 12 per cent. In fines, below 240 mesh, there is again a 
slight increase in ash content. 

In the case of Madhya Pradesh coals, the trend of variation is different. The 
ash content increases in the finer size fractious and tlie maximum variation in 
ash values is about 14'0 per cent between +5 to —300 mesh sizes. 

In coals from Hyderabad, there was practically no variation in ash content 
with size degradation up to +300 mesh. In fractions below —300 mesh, there was 
a sharp increase in ash from 28 per cent to 37-2 per cent. 

The petrographic constituents in the vurions coals have been assessed by 
employing the B.S.I. Metliod. Also, X-ray analysis of some of the coals have 
been carried to study the nature of the minerals. 


(iv) Petrology 

30. A •Prelimmary note on the Chiumoekitea of KurerhnuJ ia Khurda Sub-divi- 
sioB, Puri District, Orissa. 

S. ACHARYA, Patna. 

The antlior has done a preliminary study of the Charnockites around Kurarhmal 
village, 7 miles south of Khurda, Orissa. Prior to his work, P. K. Chatterjee had 
worked upon these rocks and according to him these rocks were products of 
mngmntip difietentiation. In the field the author has observed the gradation from 
basic to' acid types of the Charnockites. The stages of hypersthenization of the 
clinopyroxenes-dibpsides arc seen under the microslides. Due to metamorphism, 
garnet, biotite, secondary quartz and magnetite have resulted. The presence of 
incomplete and bent twinned lamellae of plagioclase and myrmekiles are diagnostic 
features of metamorphism. 


31, A OB the Dculcric mineraUsalioB and its bearing ia the genaais of 

Magnolito oro in the Dublabera Gabbra and Anorthosite, Sinidiibbum District, 


Khar.. 


T. C. BAGCHI, Kharagpur. 


Thy Wnn pfcs of Dublabeta are associated with altered quartz 

ggibbtch sb^ quattz anorthosite. Petromineralogical studies show that the alteration 
is due mostly to deUteric changes in the gabbro which were responsible foy tiie 
. jp^rt the ore, but residual solutions from the gabbroidal misgma 
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32. On the occurrence of Ovoid Nepheline eryatels in Limestone eleng the 
contact of the Alkaline Sjrenite Rock of Kishengadh, Rajasthan. 

T. C. BAGCm, Kliaragpor. 

An exposure of limestone with ovuiils of nepheline, 850 sq. yils^iii area, and 
one foot in thickness, lie at the immediate contact of the Nepheline Syenite near 
Kansamed Talah, in Kishengarh, Kajaslhnn. The longer diameter of the ovoids 
usually ranges from 0-1"—1" or even more. 'J‘hc ovoids are often glomerogranular 
and are partly or wlioly reidaced by cancriniic. A large number of the nepheline 
crystals are puikilobhistic cont.nining unreidaced relics of limestone matrix. Field 
and microscopic evidences indicate that the ovoids were formed by a process very 
similar to nepheliniitation as sugge.stcd by Fckermann. limanatiuns rich in Na, 

■ CO,, lIjO etc. originating from the residual solutions, at the later stage of the 
formation of the nepheline syenite, permeated tiie limestone and replaced parts 
of the rock jjartly c«- completely thus giving rise to poikiloblastic or ovoid shaped 
nepheline crystals. The ovoid shape is ascribed .to the weak force of crystalli¬ 
zation of nepheline or its marginal alteration to cancrinite. 


33. Some thoughts on the origin of the gneissic rocks of Ranchi Plateau, Bihar. 

T. C. BAGCHI, Kharagpur. 

Detailed field ami niicrusco])ic observations on rocks of parts of the Kauchi 
plateau .and adjacent areas have indicated that the hitherto conteniijlated mode of 
genesis of the Chota Nagpur Granite (hiciss can he qucslionc<l. Tlie extreme 
heterogeneity in composition of the granulites and gneisses, the presence of lenses 
of quartzite and calc-gramilile in the iwrpiiyroblaslic. gneiss having structural 
harmony with tliem, the wide-spread development of felspar metacrysts in tlie 
pelitic enclaves and their gradual conversion to granite-looking rocks With still 
preserved ‘ghost’ relics, the progressive change of fclspathised migmatites to 
‘pods’ of granite along the strike, the highly isoclinal folded nature of difiereut 
rock varieties, all considered together possibly indicate a syiitectonic grnnitisatiou 
of geosyndinal sediments, in all probability connected with the Satpura Orogenie 
Cycle. 

It appears that pc-liiic, scmi-pelitic and psanimitic sediments have mostly 
contributed to various rock types of the Uniiclii plateau. These sediments were, 
not only, thrown into isoclinal folds but, concomitant with the folding, were also 
granitised. The psaminilic rocks were little affected; the pelitic and s^mi-pelitic 
schists were permeated with granitic flaids and were gradually made over to 
porphyroblastic gneiss which in its turn, with increased development of mobility, 
changed into normal igneous looking granite. A portion of the folded sediments 
might have been thrust deeper down into the crust, where, perliaps, actual fusion 
of the sediments took place and thus resulted in the formation of the widespread 
coarse-grained unifonu granite near Palkot. 

Evidences indicate tliat in the Ranchi Plateau there has been a general increase 
in mobilisation from east to west. 


34. A note on some Muds collected from two bore holes at Hijli, Kharufiiur, 
West Bengal. * 

T. C. BAGCHI and C. NARASIMHA RAO, Kharagpur. ; \ 

Coarse to medium grained sands were encountered at a depth :of 200'-250i‘ -feet 
in two bore holes sunk at Hijlf, n^ar Kharagpur. The sands show, 
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grain distribntioni which is suggested to be due to their dwivation froai 
than one aonrce, as well as a varied transportation history in a flnviatile tnedinm. ' 
consisting of both traction and suspension load. The heavy minerals group th^- 
selves clearly into 2 natural suites: (1) those derived from reworked sediments e.g:, 
zircon and tonrmaline and (2) those derived from high grade metamorphic rocks, 
e.g. staurolite, kyanite and sillimanite. In addition, the presence of zoisite, blue 
zircon, and corundum are noteworthy. 

The extreme angularity of quartz grains, with high sphericity values is in 
conformity with the observations of Thiel (1940) and Pettijohn (1948). 


35. Textural variations in some Barakar Sandstones in the South Karanpura 
Coalfidd. Bihar. 

INDRANII/ BANERJER, Calcutta. 

The Barakar sandstones occurring in the eastern part of the South Karanpura 
coalfield liasin (Lat. N 23* 30' to 23° 40' and Eong. 85® 25' to 85® 45') were sampled 
to bring out significant textural variation. The size-parameters used, as obtained 
from 25 mechanical analyses are the median diameter, sorting index and the 
modal diameter. The median diameters vary widely from 0 98 mm. to 0-12 ram. 
with an average of 0‘62 mm. Sorting indices vary from 1-70 to 4-50. Modal 
diameters have a range from 1'22 mm. to O-IS mm., the average being 0-55 ram., 
the spread about the average being small. Tlie grain size-distributions in the 
samples are all slightly asymmetric but the skewm’ss values are more or lcs.s 
constant, for all the samples. 

The variations as shown by .the sample are due to actual inhomogeneity of 
sediments and not to the operational error which was determined and found to 
be much lower. 

The areal variation shown by the medians, the modes and the sorting indice.s 
plotted* on the map, docs not fall into any definite pattern except that there 
are two areas of concentration of coarser sediments near the Inmudary of the basin. 

Tliough the other size-parameters fluctuate, the value of the maximum grain 
diameter in samples remains relatively constant. Because, whereas the average 
grain diameters have complex relationship with the hydrodynamic factors, com¬ 
petence of the stream is directly and simply related to the stream velocity. 
(I1>served data also agree with the extreme-value distribution (Krumbein and 
heibicin, 1956) implying that these gravels arc normal parts of the local deposit. 


36. Petrographic studies of the Sand-fraction of the soils in the Son Valley of 
the Miriapnr District (U.P.). 

N. BBATTACHARYA, Varanashi. 

The present mineral studies relate to the soils developed over the hower 
Vindfayan rocks at the Son valley of the Mirzapur district in Uttar Pradesh. It 
extends oyer an area of about 15 square miles placed between the north latitudes 
of 249 2r to 24® ar* and east longitudes of 83* 5' to 83* 12'. The soils show a wide 
variation in colour, texture, mineral composition, and consistency. They arc 
often grey in colour over the higher elevations of Gnrma with a massive and 
erninby texture, while that on the lower elevations of Markundi are brown and 
generally friable to crumby. As one proceeds towards the Son river, there is 
often 8 g^oeml inorease in the quartz content as the soil becomes more leached and 
friablk *|nM» urifattr alg have generally been concentrated in .the lowlands 
Gntum, Markundi and^ The mineral facies show a variation not only jD - 

l^t .a^ M site .and mutual relatiouahipSi , 
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The most common minerals of the sand fraction are qnarts, limonitei calcite« 
dolomite, chloritoid, clinodilore, orthoclase, microcline, plagioclase, apatite, mus* 
covite, tonrmaline, jadeite, actinolite, chrysoprase, and dbalcedony. There «gre also 
some cryptocrystalline quartz together with some argillaceons and ferrnginons 
materials. Some of the grains of qnartz of the surface soils show«i*8econdary 
enlargement' which is very common over the higher elevations of Markundi and 
Gnrma. Tliere are also other secondary minerals like sericite, siderite, and clay 
minerals. 

The soils liave been classified into four major groups mainly on the basis 
of their mineral characteristics. Their relationships to geological and physiographic 
elements have also been considered. The first group is rich in quartz and limonite, 
and calcite comes into prominence in the ‘B’ horizon. The second group has such 
minerals as chloritoid, limonite, and plagioclase, and less commonly quartz, mn.s> 
covite, calcite, and apatite. The third group has both light and heavier minerals 
almost in equal proportions. The fourth group is dominated by heavy minerals 
like limonite, haematite, tourmaline, clinochlore, and actinolite. It is further 
characterised by poor clay content. 

This fourfold division of the soils would appear to be .somewhat arbitrary and 
hypothetical. Further investigation and research are expected to throw more light 
on the validity of this classification. 


37. Petrography and sedimentation of the Vindhyan Rocks of the Son Valley 
in the Mirzapnr District, Part I—The Semri Scries. 

N. BIIAl'TACHARY.A, V.nraiiashi. 

The Semri Series is composed of calcareous rocks of shallow water deposition. 
The associated rocks are mostly limestones, shales, porcellanites, and conglomerates 
covering a thickness of 4,000 feet. There are three varieties of lim^tones : 
granular limestones, crystalline dolomitic limestones, and fragmental limestones, 
each having a diagnostic mineral suite, texture, and chemical composition. The 
litnestones are harder towards Chopan than elsewhere. 

While some of the limestones are the ordinary clastic varieties, there are 
others which are partially dolonntised. The latter varieties often show the forma¬ 
tion of 'secondary calcite’. The textural features .also indicate that dolomitisation 
took place and the change was subsequent to the deposition of the original rock. 
The ‘secqndary’ formation of the grains of calcite and dolomite was by recrystal¬ 
lisation which started from the centre towards the periphery of the grains. The 
result is a hard limestone rock. Only scattered grains of qnartz bear witness to 
the original clastic nature of the rocks. Some of the metasomatic varieties of 
limestones show a change from opal to chalcedony and finally to quartz—a fact 
which again speaks of recrystallisation. 


38. Pefarogrmphy and sedimentation of the Vindhyan Rocks ol the Son Valley 
in the Minapur District, Part II—^The Kaimur Series. 

N. BHATTACHARYA, Varanashi. 

The Kaimnr rocks of the Son valley in the Mirzapur district cover hinch 
area in the neighbourhood of Markundi and Gnrma. lilie topography is . yety : 
irregnlar and consists of rugged terrains with very steep scarps liere And fbitrii^. 
The rodcs are composed of sandstones, shales, quartzites, and conglomerates ■hari ^j r 
a total thickness of about 1,400 feet. The rocks have a varying itiineralqgica): 
composition and structural relationships. The area in the nortii and sbntli lifva 
been mnefa. affected -ty fanltiog.. .. . 



Section V : Geology and ^ 


Tlie Qrtbognartzites aK 0ae*grai]ied and have cryptocrystallme siUca' aa. ; 

cementing material. In other types, the cementing material is either {erro^ona 
or argillaceous and the grains are rounded in shape. Grains of the strained yanety: 
of detrital quartz are often crushed and have a jagged apperance. The Qtb^r 
variety of quartz show primary detrital grains which have been rounded, MOdhdu^y: 
enlarged, and again rounded. Feldspars are scarce; when present, they are either 
plagioclase or microcline. The carbonates are calcite, dolomite, and siderite. 
Some of the carbonates have replaced detrital quartz, and authigenic quartz has ' 
further replaced calcite. The other minerals are tremolitc, ilmenite, haematite, 
limonite, sericite, and lencoxene. 


The rocks were deposited under a fluviatile environment and there were rapid 
changes in direction and transporting competence of the turbulent currents. There 
was no free mixing of the aerated water witli either the alkaline* and carbonate- 
saturated water or the silica-saturated water. This in the early stage of diagenesis 
led to the replacement of calcite by authigenic quartz. 


39. Study of metamorphism around Champua, Koenjhar. 

MIHIR KUMAR BOSB, Calcutta. 

The oldest rock series of the Archaean terrain around Champua (22* 04': 85* 4ff) 
is constituted of metamorphics, mainly pelitic in composition with local arenaceous 
and calcareous variants. The foliation strikes JfNW-SSE for the major part of the 
area and curves round to East-West to the south. The parametamorphic schists 
show a high grade of metamorphism as marked by the development of sillimanite 
in the eartern part of the pelitic tract, the prevalent rocks to the west being 
quartz biotite schists, but still belonging to the albite-epidote amphibolite facies 
(Eskola). The calcareous bands are almost always characterised by the presence of 
pyroxtfne (2Vz = 59*, Zac = 42*, Salite) and show’ as many as eight different 
mineralogical assemblages. The amphibolites show structural concordance with 
the pelitic rocks and some characters of para-amphibolites. The critical mineral 
formation in tlie rock groups have been strongly guided by the bulk composition 
of the sediments and the zonal index minerals did not alw’ays develop in the 
corresponding grades, llte metamorphic development was followed by a granite 
invasion—the gneissic granite (part of Singhbhuni granite) with a number of para- 
schist inclusions extending to the east of the tract. 


40. On basic and ultrabasie intrusives of Champua, Keonjhar. 

MIHIR KUMAR BOSE. Calcutta. 

The Archaean rocks around Champua (22* 04': 85* 40^ have been intruded 
by a number of dykes, basic to ultrabasie in composition. The basic intrusives 
have a major North-South trend and form a part of the Newer Dolerite series. 
They almost always show some amount of alteration mainly in the form of cliloriti* 
Mtion of clinq-pjnroxene (y=1*711-1’728, 2Vzs=59*, Zac=*40*-43®) and sanssuriti- 
satios df plagio^se, the alteration being more marked in bodies intrus|ve into, 
ttie pdtie metamorphicB than those in the gneissic terrain, with a gradually iiicreas*' 
•ing; ot chloritisation towards the margin of the bodies. The ultrabasie. 

ho^es an often fresh and the major bodies show a mineral assemblage—^ehstotite : 

^**74®),; ol^^ (2VX-86®) and a diopsidic augite (y»l-692, 2Vzw^; : 
imd and hence are of pimtic composition: 

::Tbe>niaioF;;hodles ^^ow hardly a^ of. grautrsize or jpih^l i. 

'A.'fi^’lpther small ..occurieiins. of 
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varying mineral composition have also been noted. The nltrabasic intrusives are 
free of deformation or metamorphic imprint and are younger in age than the 
Singhbhum granites like the Newer Dolerites. 


41. Petrography of the Lavas of Pavagad Hill. 

S. C. CHATTERJRE, Patna. 

in this paper the author gives a petrographical description of not only the 
rhyolites and basalts which have already been described by Fernior and Dubey, 
but also of trachytes, trachy-andesites and anakarainites which have been recorded 
by the author for the first time as occurring in situ. Moreover the author has 
shown that the trachytes, rhyolites, basalts and olivine ba.salts are all interbanded 
and do not form a progressive differentiation series. 


42. A Note on the Preliminary Studies of the Injection Gneisses, Rihand Dam 
Site Area, Mirsapur District, Uttar Pradesh. 

ARUP DEB, Banaras. 

The paper deals with the petrographic studies and the origin of the injection 
gneisses of the Rihand Dam Site area. The area lie.s about 70 miles south of the 
Mirzapur Town, on Lat. 24® 12'N and Long 30® 3'E. The width of tlie river bed 
at the Dam site is 1,200 ft. and its elevation is 630 ft. from mean .sea level. 
The structure represents a simple type of folding with its axis running practically 
E-W. 

The luica-schisls are found to overlie the gneissose granites. There is grada¬ 
tional and tran.sitional change of the mica-schists to gneissose granites with the 
intermediate stages of injection gneisses and gneisses. These injection gneisses 
are formed by the lit-par-lil granitic intrusion along the interfolial planes *of the 
schistose rock and by the stoping of the wall and roof of it. Strike of the plane 
of its foliation is K-W, but locally it is variable. Pegmatite and aplite veins 
with ptygmatic foldings are common. 

Petrographic, studies of the injection gneisses show a grnnobla.sttc texture, 
abundance of albite and ortht)clase metarrysts together with the laths of green 
biotiles. Secondary changes due to the hydrothermal action are evidenced by the , 
myrmekitic and microperlhitic intergrowths, and by the kaolinization and sericitizar 
tion of the feldspars. Owing to the magmatic intrusion along the foliation planes 
of the country rocks, it has regionally developed migmatites. 

There is an increase in the iron content along the zone of contact. Ixioally, 
there is development of an iron-rich zone exposed on the western side of the 
.Inspection House (1,100 ft. to the north of the Dam axis) and at the north 
extremity of the Labhri Hill range (left bank). 

There is increase in the iron content in the injection gneisses as well, as 
found by the micromelric analyse.s. 


43. Application of phase rule on the mobility of compmienU. 

AMITAVA DUTT. 

The mineralogical phase rule has been applied to the study motntity pjf. glem^ta 
in rocks both igneous and metamorphic, when different stages of 4 
petrolc^ical set up remain nnafiected and retained. These stages may be iminpared 
with each other and an .idea of the mobility of .components may be 
of course, bolds good when equilibrium ^(mditions are reajchcd- 
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Some o£ the important conclusions may be observed thus;-V . 

(t) A constant number of components in a system, at high clieniical potentials 
will form lesser number of phases than those at. lower chemical jpotentials. 

(2) The stages leading to the final assemblage of phases will show a' variation 
in the number of phases by 1 in equilibrium conditions and this variation shows ^ 
linear tendency. 

(3) The number of phases is fixed by the number of inert components (which 
fall within the range of average value}. 

(4) Using the relation between the atomic or iouic radius of coniptmeuts ami': 
the mobility, and the relation between the radii, distance travelled and the mobility, 
of the cotnponents, formulae may be worked out, leading to the “theory of 
mobility” which controls rock formations and derivatives, both inetauiorphic and 
igneous. 

Various types of occurrences have been dealt with in the original paper 
including a type case of ultraniafic enrichment around grano-diorite tody (“basic 
front type”). * 


44. Metamorpliic formations of Anthophyllite-Cummingtonite Sories of Ypaja 
(Finland). 


AMITAVA DUTT 

The present writer had the opportunity to work on a petrological set-up in 
S-W Finland (Ypaja). Here the authophyllite—cummingtonite’ series occur 
separately in alternate layers only around the grano-cliorite bo«ly .atij have been 
noticed over 8 kms across tlic strike. The goiicral run of these nicks has been 
intercepted by the intrusion of the former. Three gradational suh-stages follow 
the front set-up of aiilhopliyllitc or cuiiiniingtonite series w'hich are (lA) Aiitho- 
phyllite-Cordierite stage (or Cordierilc-Sillimanite stage), (2) Anthophyllite- 
Cordie»ite-Gamet-Biotite-Silliinanite stage, (3) Biotite-Garnet-Muscovite-Cordierite 
stage. (Bl) Cummingtonite-Hornblende stage, (2) Cnmniingtonitc-Bioitite-Magnesio- 
ferrite-Plagioclase stoge, (3) Biotite-Garnet-Muscovite (Cordieritc) stage. The 
affected length does not exceed 200 metres and was studied on cm scale. 

Thermal effects on rock.s indicate that granite is a poor source, pressure is 
negligible but Ph^o may be effective. Theoretical relations indicate that the higher 
the ionic radius balanced by partial pressure at pure state at constant temperature, 
the higher may be the mobility and farther they may travel. The laboratory study 
indicates that the above holds good in this set-up and the constituents may to 
written in order of mobility as. Si, Al, Mg, Fe, Na, K, OH (higher). The above 
three sub-stages appear to have been controlled by their respective mobilities. 

Kskola (1914) suggested the theory of Mg-metasoinatism for such set-up and 
rock formatiba, in the Orijarvi region. The present writer who had the privilege 
to wortc under his guidance, however, holds a different view about their formations 
at Ypaja, where the physico-chemical conditions apparently forbid such possibility 
of metasomatism. On the other hand it could be well explained by means of self- 
diffitaion, relative mobilities of components at different stages, under the close 
ihflnrace of thermal^ free-energy of surface and partial pressure conditions available . 
thera. 


.Qa tMWf Diltlioii and Noadilation Pegmatites in the Cranitie Gamplex 

IKstrict. 

-rUIHN KUMAR DlTTlW, Kharagpur. 

occur .in the granite-gneisse^ and miphoititba lii 
40")' in, the Ranchi 4istrict>!frf\Biitt^v 
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The most commou atuOug them are the replacement or .the uoudila.tioa pegmatites 
which may be subdivided under .two heads, viz., (a) nondilation replacement peg¬ 
matites that have cut across tlie foliation of .the conn.try rock without distturbing 
in any way the foliation direction of the adjacent rocks, (b) nondilation pegmatites 
which are conformable with .tlie banding or foliation direction of the countfy rocks. 
The dilation pegmatites occurring in the area are but few, of which the concordant 
types generally show the pinch and swell structure in the gneiss or schist. 

In the case of conformable nondilation pegmatites, relics or remnants of thin 
stringers of country rocks are found at places witliiu the pegmatite bodies parallel 
to the regional foliation direction. Basic rims are also found to occur at tlie con¬ 
tact of such veins. Some of the pegmatites of cross-cutting nature also show 
cleor evidence of replacement by the presence of relics or traces of tlie country 
rock in them with ahuost undisturbed foliation. Field evidences suggest that the 
growth of pegmatites in the migmatites and granite-gneisses of the area was due 
to one or more phaces of granitisation. 


46. A Preliminary Note on the MetamorphUm of Politic SchUts around the 
Kuilapal Granite. 


SUBIR KUMAR GHOSH, Calcutta. 

The distribution of the index minerals sillimanite, slaurolijte and garnet in 
the high-grade Fegioually uietaniorphosed pelitic schists surrounding the oval¬ 
shaped outcrop of gneiss and migmatites occurring near the village of Kuilapal 
(22* 50' :86® 38') in Bihar, indicates that the intensity of metamorphism decreases 
as one moves away from the boundary of the gneiss. The gneiss occupies the 
core of a foliation-anticline plunging at the two ends, and overturned to the south¬ 
west. Absence of sillimanite south and east of gneiss, and presence of stanrolite- 
bearing rocks near tlie south-eastern margin may not necessarily mean a cross¬ 
cutting relationship between the gneiss-boundary and the trace of the staurolite 
isograd. Thus, whether in detail the isograds cujt across the gneiss-boundary or 
not is not clear af present. After the progressive metamorphism bad reached its 
peak giving rise to garnet, staurolite, and silliinanile, there has been considerable 
alteration of these minerals, particularly of sillimanite to patches of shimtuer- 
aggregates, without signs of simultaneous deformation. Randomly oriented flakes 
of muscovite have grown from the shimmer-aggregates occurring near ;Uie gneiss¬ 
boundary, by static crystallisation. Localised shearing movement took place even 
after the crystallisation of these muscovites. 


47. Poiphyrohlastic GaeiM around Borkadik, Ranchi District, Bihar. 

LAKSHMiVN SARAN vSRIVA.STAVA and TUHIN KUMAR GHOSH, Kharagpur. 

Porphyroblastic gneiss forms the major rock formation of the area around 
Barkadih (23* lO* 40* : 84* 32' 15*) in Ranchi district, Bihar. Associated with Ihe 
gneiss we get granitic, basic and calcsilicate rocks. An area of 35 sq. mil0 was 
tiiapped to study the porphyroblastic gneiss, which contains big porphyroblaats of 
potash-felspars embedded in a gronndmass consisting of biotite, qnthrhs upd jpiagid- 
clase. Gradual transition of pelitic country rock to porphyroblastic ^eiss, ivbicjb 
again merges imperceptibly into granite, the occurrence of relics of. pellfic schisis 
with abundant felspar porphyroblasts, and the mineralogical identity of jthp felsiMUi^, 
porphyroblasts, both in the enclaves and wliich encloses the enclave's,; $11 indicate; 
a probable metasoinatic origin for the pprfihyroblastic gneiss. 
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48. A abort notai on Bnaie Rocka in tbe Gnwaaw (Mnnnd BoriMijBh, 

'Oiatriot. ' " 

K. V. G. K. GOKHAI/E and T. K. ROY, Kharagpur. . 

Isolated patches of basip rocks occur near Barkadih (23* 13' 40*: 84* 32* 18*) M 
Ranchi district, Bihar. Field investigations revealed a marked difference in thib . 
lithology of the rock types suggesting the existence of both igenous and probable 
sedimentary types. Tbe paper presents a short petromineragraphic description of 
the rock types and tlieir probable origin. 

The major lithologic varieties include porph 3 rroblastic gneisses, granitic rocks, 
basic and calc-silicate rocks. The basic patches occur as discordant and concordant 
bodies in the gneisses. 

From the recalculated chemical analyses, S-Al-F values have been plotted in 
the Osann's Trilinear diagram. Points for some basic rocks with relict ophitic 
texture tall in the eruptive held normally indicating their primary igneons nature. 
Two rock types fall outside the eruptive field and suggest a probable sedimentary 
source rock. The observations have been substantiated by microscopical data. 

'The basic rocks are intrepreted to have undergone metasomatic changes 
involving introduction of microcline with tbe concomitant development of biotite, 
alteration of angite to hornbleude-biotite and the development of sphene. 


49. A note on tbe occurrence of granite-porphyry near Dharwar, Bombay. 

R. V, JOSHI and R. V. 'THATTR, Dharwar. 

During the geological mapping of the area around Dharwar an interesting 
formation was noticed near Arwathi, a village 13 miles west of the Dharwar town. 
It is an intrusion of granite-porphyry in the phyllites of the Dharwar age. The 
ontcro{k measures 10 ft. across and trends 320°, which is also the strike of the 
foliation of the adjoining phyllites. The rock is grey in colour and has a sp. gr. 
2-64. In thin sections it shows the presence of phenocrysts chiefly of oKgoclase 
and a few of potash felspar and quartz. In a fine grained ground-mass consisting 
mostly of quartz grains, a few scales of white mica and one or two grains of 
zircon and apatite can also be seen in the micro-sections. The coarser grains of 
the minerals show feeble strain shadows. 

This intrusion seems to be an apophysal form of the granite-gneiss occurring 
east of Dharwar and thus it is an important field evidence showing the relationship 
between the Dharwars and the granite-gneiss. 


80. IMBueral Fmmation ia RdaHon to Movement Epiaodea in tbe Metamorpboaed 
AvgOUtoa and Arenltoa from Dbalbbum, Bihar. 

K. NAHA, Calcntta. 

Detailed microstructnral analj^is of the metamorphosed argjllites and arenites 
from Asanheni (22* 42-5' : 86° lO-S*) to north of Dhalbhnmgarh (22* 30-5'; 86° 33') 
has led to the following picture of mineral formation in relation to movement 
sequences. 

Kyahite and stanrolite shot? strong postcrystalline deformation with referei^. 
to thnuBting, the di^i^tion ranging from undulose extinction and intergranular, 
ro^tion .to ihh^se intragranular flexure and slip, with the fabric of the. included , 
quarto tridls in one folded staurolite nnrollable. Stanrolite is transformed to tnioas 
and chlgrite> While k^^nlte changes to miscovite-seridte. Garnet shows sjm* and 
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post'kinematic crystallization with respect to the main folding and development 
of schistosity, and postcrystalline rotation and fracture in relation to thmstihg. 
Chloritoid in the chlorite-phyllites has formed dnring the puckering of schistosity 
with crystallization outlasting deformation, while chloritoid in the ?‘Thrust Zone*’ 
shows syn- to post-kinematic crystallization with reference to the last impaired 
transport during thrusting. Muscovite, biotite and chlorite show pnstcrystalline 
deformation near local shears; in all other cases they occur in puckered tufts, with 
the individuals undeformed, often retaining the fold-fabric mimetically. Quartz 
occasionally shows intense postcrystalline deformation, but in general, quartz is 
late- to post-kinematic in relation to thrusting, with even the cataclasites in the 
thrust zone often blastomylonitic. 

Thrusting thus seems to have taken place, after the peak of nietamorphism, 
in the greenschist facies and perhaps locally albite-epidote amphibolite facies 
environments. 


SI. Petrology of the so-called “Sakoli Mylonites, Cataclasites and Flaser Rocks” 
of Bhandara-Dnig area, Madhya Pradesh. 

S. N. SARKAR, Kharagpur. 

Rocks identified and mapped as “mylonites, cataclasites and flaser rocks of 
Sakoli age” by the previous worker in this area (topo sheets 64 C/7 and C/8) 
have been proved by the present author to be undoubted rhyolitic lava flows 
which unconformably overlie the Sakoli metamorphites and granite gneisses. The 
Rhyolite fortnation (less than 18,000 feet thick), which mainly includes non-por- 
phyritic and porphyritic rhyolites, rhyolite porphyry, rhyolitic conglomerates, grits 
and tuffs, has undergone subsequent folding. 


52. A note on the Heavy Minerals of the Sandstones of the Iron-ore series 
around Jojohatu, Khar. 

KRISHNA K.4NT SINGH, Kharagpur. 

In the course of detailed geologic inve.stigation of the chromite deposits and 
their associated ultrabasic rocks around Jojohatn, Bihar, the author has come .across 
orthoquartzites, graywackes and subgraywackes interbedded with shales and slates 
of the Iron-Ore Series near the contacts of nltrabasic intrusives. A study of the 
heavy mineral assemblage of the sandstones has been presented in this note. 

In order of decreasing frequency the following nonopaque heavy minerals have 
been identified : 

Zircon (pink, colourless and pale brown), tourmaline (brown, violet and blue), 
glaucophanc, staurolite, kyanite, hornblende, chlorite and spinel. 

Zircons are well ronnded and dusty, i.e. clouded with inclusions and are 
conspicuously abundant in some sandstones. Some tourmalines exhibit distinct 
violet colour (variety indicolite) and show anthigenic growths on the prism. The 
presence of chlorite as an aureole around central core of magnetite is noteworthy, 

The heavy mineral suite distinctly points to a dual provenance for the 
sandstone^ consisting of reworked older sediments and high ^ade metainbrphic 
rocks, 

' The entire absence of garnet, an ptherudse ubiquitous species ih sedhiii^hi/ 
derived from metamorphic zones and the abundance of zircons in certaiii' hprieoiitSi 
are some of the intetesti^g features whidi may be of correlative iihj^dirt|g^i.^ ^ 



■■ Saeiied V:' 

83. A Note OB di« Oeeuimiwe of Ampiiibolito aad Doaito. 

• ■ Dodlouif*, liyioiB. V-,;; 

S. N. WAKHALOO, Patna. 

1*116 account is given in the paper of the petrography and mode of o<xarrehce. 
of gametiferons amphibolites which occur as minor associates of the highly. altered: 
intrusive dunite, the outcrop of which is in the form of a ridge with its summit 
from 50 feet to 75 feet above the surrounding country side. The amphibolites 
are more or less widely distributed, but are of restricted size sometimes taking 
the form of narrow dykes ranging from less than a foot to 5 feet in width. The 
excavations which have been made from time to time fur'winning magnesite, also 
reveal schlieren of amphibolites blending into the ultrubasic rock by gradud 
change in character and without bringing in sharp contacts. Views have been 
put forth that the amphibolites have resulted from tlie retrogressive metamorphism, 
in the amphibolite facies, of what might have originally been gabbro and pyroxehite 
differentiates of a magma of normal dunite composition. These fractions might 
have remained liquid long enough after the consolidation of the main dunite mass 
so as to form dykes, bars lenses and .sclilieren in it. 

In regard to the nature of the amphibolites, there are two main types : (1) 
with plagioclase feldspar in abundance and (2) without any trace of feldspar. 
The latter type has evidently formed from nltrabasic rock of pyroxenite composi¬ 
tion. Both the types contain garnet. 

An account about the petrography of dunites and of the mode of magnesite 
occurrences in these is also given. 


(v) Economic Geology 

84. A Phase Exchange Process for the Concentration of Brannerite from low 
grade ores. 


R. KRISHNASWAMY, Bombay. 

Applicability of the "phase exchange" process for the concentration of bran¬ 
nerite (a uranium-titanium mineral) from low grade ores was studied. Oleic acid 
was found to have a marked influence on both the grade and the recovery of 
brannerite. The process, with kerosine and water as the two immiscible liquid 
phases, and oleic acid as tlie collector, was found to yield a better concentrate of 
brannerite than flotation or other methods. 


88> IsolatioB and Ideatification of Primary Radioactive Mineral occurring in the 
Coper heh at Mosaboni. 

DHARMA VRER BHATNAGAR, Bombay. 

A ^mary- radioactive mineral containing 76‘1% U,0, has been isolated from 
the plaint tailings of the Indian Copper Corporation which processes copper ore ; 
from. Mosaboni' mines in the Singhbhnm District of Bihar.' 

; operations such as tabling, flotation, magnetic separation 

and snpmr-panning were employed for j&e sei^ration of a few grams (d about 

from several hundredweights of the plant btiUngs^ 

with ^e: help of ahtoradit^^; . 
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On the basis of chemicid analysis, X-ray and an^adiograpUc stndies, physical 
nnd leaching characteristics, the mineral has been identified as nramnite or pitch- 
blende. 

The nranifun mineralisation seems to have occnrred in the Archaean era. 


88. Geophysical Invostigations in parts of East and West Godavari Districts. 

B. SUNDARA RAMA RAO, Waltair. 

At the instance of the Andhra Government which granted a sum of Rs. 14,000 
to the Andhra University for the investigation of the possible occurrence of lignite 
in parts of East and West Godavari districts, the present Geophysical survey 
using tlie electrical resistivity method was undertaken by the members of the 
Geophysics department. Most of the areas investigated were giving off more or 
less continuous supplies of natural gas, mainly methane. The present investigation 
deals with the results obtained by using the expanding electrode survey at several 
selected areas. An attempt was also made to interpret the results obtained in 
terms of the bore-hole data, wherever it was available. Some investigations were 
also made for the location of fresh water wells, which were highly satisfactory. 


87. On the occunrence of a Magnetite deposit in Banbar Pahar, Gaya, Bihar. 

K. I,. D.AS, Howrah. . 

The de]x>sit occurs in a very accessible area and is only seven miles away 
from tlie Railway Station, Bela, on the Gaya-Patna .section of the Eastern Railway, 
There is a good fair weather road from the Station npto the deposit. The mineral 
occurs as segregated masses of considerable size. In one occurrence it is more 
than 1,500 ft. long and 250 ft. to 300 ft. wide. One partially weathered '^sample 
from the surface was analysed and gave total iron as 63-80% and titanium oxide 
as 312%. 


88. Study of the Iron Ores of Jnhhnlpore. 

V. S. DUBEY and UMA SHANKER, Banara.s. 

The Iron-ores of Jnbbulpore district have been studied in great detail. They 
occur near the town of Sihora on tlie Central Railway between Katni and Jnbbulpore 
and are situated within a radius of 15 miles from the Railway Station. Tlie area 
is covered by Bijawar formations made up of phyllitM, occasionally quartzites. 
Several hills in this area are found covered with soft laterite in which blocks of 
haematite are also found. The total area covered by this ore is not more than 
2 or 3 square miles. Without detailed prospecting, it is difficult to calculate the 
amount of the ore present, but most probably the ore of good variety will not 
exceed 30 million tons. It is a residual kind of deposit formed by the removal 
of phyllite in which some fine layers of haematite are interbedded. Soft haematite 
in this area is utilized as a paint making material. A small amount of manganese is 
also associated with these iron ores and has been concentrated in the form of nodulra 
on the surface. At a few places veins about 2 or 3 inches tjjick of t^anganese 
ore are also found. The origin of manganese is similar to that of iron exi^t ^ 
that in some cases it has been separated from iron and has pi^nctid'^p^ ' 
manganese ore of lateritic variety. The ore is not in sufficient amount to 
any big Iron industry. With the present price of iron-ore at 
P.O.B. at Vizag. port it can be (Bconomicslly exploited for exyort , 
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of Rs. 4 to Rs. $ p« ton. if dheap hydro-^lectric power 

ore ean be economically ntilized for the manufacture of ferro-inatt^n^. . ' 


59. The Cepper<n« deporiu in GarimanipaaU. Aren NeUere Diatrict : fW. 
■tm c t u ml control in tkoir deposition. 

B. IrASKAR, Calcutta. 

Since the year 1800 when Heynes found the ancient workings in the Garimani* 
panta area, several attempts to locate mineralised veins, large enough to be. 
e c ono m ic have met with little success. Exploratory mining to shallow dep^a 
carried ont during 1942-45, under the supervision of this author has revealed thin 
mineralised veins of quarts and pegmatite having a maximum lateral extension 
of 70 ft. and going down to a depth of about 60 ft. These veins and also others 
noted in the old workings, occur along the axial planes of tightly folded anti¬ 
clines in hornblende schist derived from the metamorphism of basic sills in the 
country rocks. These folds are of isoclinal nature with dips varying from S.W. 
to the W. The anticlines are also pitching at varying angles and directions. 

The country rocks here compri.se granitised micaceous schists which arc often 
gametiferous. The strike of the country rocks varies from NW-SE to N-S, and 
the foliation dip varies generally from 25' to 60® in amount. 

These mineralised veins scud off irregular stingers along the shear joints in 
the adjoining body of the hornblende-schist and further into the country rocks 
mostly along their planes of foliation and rarely across the planes. 

The primary cupriferous mineral chalcopyrite is sparingly found. There are 
also aggregates of orthorhombic lamellar chalcocite probably derived from inversion 
of the isometic form. But the ore here consists mainly of oxidised masses and 
impregnations of supergene ‘sooty* chalcocite, malachite, chrj'socola, and a little 
aznrite. The amount of supergene chalcocite increases near the water table. 


60. Observations on the Manganese Occmrrasces in the K a l a dg i Badhi, Bljapur 
District, Bombay Staio. 

A. M. MASCARBNHAS, i:,onda. 

The manganese occurrences in the Kaladgi Basin have been frequently referred 
to by previous observers who have remained rather dubious regarding the potentiali¬ 
ties of the area. The possibility that the mineral exists in economic quantities 
is still entertained by speculators. The antlior has carried out a detailed field 
survey of a type locality IS miles south-east of Kaladgi. In this area the manganese 
rock (Mu 44%) was seen to occur in three different ways : (a) As impregnations 
in the horizontal Upper Kaladgi limestone of insignificant thickness (1-12 ft.) and 
patchy distribution. The manganese is confined to on area of about 200 sq. ft. 
and probably occurs as a minor lens in the limestone. (5) As pocket concentra¬ 
tions in a secondary laterite which hardly has a thickness of 40 ft. The inanganifer- 
ons portions of the outcrop hardly exceeds 50* x 50*. Sizeable manganese boulders, 
ore found only , within the first 3 ft. from the surface, (e) As smooth rounded 
nodules scattered in one half acre portion of a field bordering the Bijapnr-Hubli 
highway^ ,it is possible that these nodules have reached their present locate 
Accidentally in the form of road metal at the time of construction of the highway.. 
AVtnnrb/likely possibility is diat these nodules represent residual portions of the ' 
underlying tuangfluea e rock now. brought to the surface by cultivation over scores . 

it s^ms that there does not exist Any possibilities 
. fbr. eco^mic devek^ent of manganese in the Btetedgi Basin. , 
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61. Ocenmacm of Sillimwaite 'in parts of Viaagpatam Distri^ Aadlinu 
C. NARASIMHARAO and S. V. h, NARAYANARAO, Eharagpnr. 

SilUmanite is one of tlie best known refractories which is nsed either in the 
natural form or in the form of bricks. Apart from its bcocnrrence in Garo and 
Khasi hills of Assam, sillimanite is restricted in its presence .to certain highly 
metamorphosed Archaean gneisses, wherein concentrated • aggregates of the 
mineral have not been reported previously. 

The note describes the occurrence of sillimanite in fair concentrates in two 
localities in the Bastern Ghats of Vizagapatam district, Andhra : near Tallapalem 
(17* 38': K* 53') and Relli (17® 53* 30" : 83® 14'). 

In the former locality the sillimanite rock constitutes a hillock in the western 
limb of an eroded syncliiie whose axis plunges to the south. In both the localities 
the mineral occurs in bimdles and needles associated with quartz and constitutes 
nearly 30% to 60% of the parent rock. 

Experiments have been carried out with a fair amount of success .to beneficiate 
sillimanite by means of froth iloatutiou, using various frothers. It is concluded 
that sillimanite is amenable to frotli flotation in the particle size range 0-177>0-088 
mm. with turpentine or pine oil as frothers. 


62. A Note on the occurrence of Copper Ore near Gola, Haxaribagh District, 
Bihar. 


H. SEN, Calcutta. 

The copper-bearing minerals chalcocite and malachite were discovered in 
January, 1943 in two exposures of anthophyllite-schist near Gola P.O. (23* 32' 30" : 
85® 43'). 'The occurrence was examined again in June last year. 'The ^copper 
minerals occur as thin films over radiating crystals of anthophyllite. The rock 
contains 1'39 to I-34 per cent copper, but the exposure is too small to be of any 
economic value. Presence of minerals like pyrite, pyrrhotite and chalcopyrite 
has been noted in runs of hornblende-schist a few miles on the east-south-east. A 
fault rock occurs on the west-north-west. It is suggested that sulphide mineralisa¬ 
tion took place along a WNW-ESE belt of country occupied by basic and ultra- 
basic igneous rock enclosed in granite. The source of the sulphide is unknown. 


63. A Note on the Origin of Magnetite Deposits of the Aaranga4Coelw*nIley, 
Palamau, BUuur. 

RAGHUJI VERMA Ranchi. 

Ores of magnetite are found to occur at several places in .the Anranga-Koel- 
Valley near Daltonganj in Palamau district. 'These occurrences have been carefully 
studied by the author with a view to arriving at an idea about their origin. Study 
of field relations of rock types reveals tliat these ores are genetically related to 
gabbroid (norites) and nltrabasic rocks which, are intrusive into pre-camtudan. 
tremolite schists and associated dolomitic marbles. The presence of magneUbs 
in all the igneous rocks associated with these deposits and .the 
of magnetite, pleonaste and Mg-Spinel in hypersthenites which invariably dcctir . 
with these deposits support this view. This is further corroborated by the inr^fhitd^ 
shapes of deposits and their erratic distribution. '-'y 

, The principal ore occurrences are at (i) Gore ^ 38' ; 83 580, (ii) Datam (SB-si* f 
84*20, (iii) Biwabathan (23*55^ : 84^3'), . (iy) Sha (24*0' : 84*80, Shd 
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wakhar ^52^: 84'40. Of all tfhe deposits. Gore is the largest deposit. All these 
deposits are of analogous geologic character and of sitnilar origin. 

The similarity of these deposits, in their general mode of origin though differing 
in detail, to others in various parts of the world and in this country such as at 
Taberg in southern Sweden and Kkersund<Soggendal district in Norway and also 
of Singhbhum district in Bihar which are regarded as deposits due to magmatic 
differentiation strongly suggest that these deposits also belong to this class and 
not to hydrothermal solutions emanating from the residual basic magmas which 
gave rise to dolerite intrusion as has been pointed out by Wakhaloo. 


(vi) Groundwater 

64. A Preliiniaary Note on the Groundwater conditions in the Ghar area of 
Saharanpur District, U.P. 


F. AHMAD, Calcutta. 

Groundwater investigations in an area of over 100 sq. miles along tlie northern 
edge of the Gongetic Plain in the Ghar area of Saharanpur district, U.P. indicate 
that the slope of the water-table is generally northwards, towards the Siwalik 
hills, almost directly opposite to the topographic slope. This is typical of the 
Ganga valley recharge area. An intensive study of available data on subsurface 
conditions was made. 

It appears that the area is underlain by two extensive aquifers separated by 
an impermeable bed of clay, except in a narrow l)elt parallel and adjacent to the 
base of the hills, where the two are effectively joined. ‘ It further appears that 
the transmissibility of the lower (? artesian) aquifer is appreciable, and that its 
regional groundwater flow southward, away from the base of tlie Siwalik hills, 
is sufficient to lower the water-table in the belt of interconnection, causing a 
Mine sTnk* in the water-table there. As a consequence, the water-table aquifer 
in the area is being drained into this Mine sink’, hence its northward gradient. 
Recharge of the water-table aquifer by precipitation in the outcrop area is sufficient 
to replenish its losses to the underlying (?) artesian aquifer in the belt of the 
interconnection, and thus the regional northward slope of the water-table is 
maintained. 

It may be inferred from these conditions that the underlying (? artesian) 
aquifer is a promising source of water supply for future development. 

6S. A Note on the Hydrological Conditions in the Tarai Districts of Eastern 
Uttar Pradesh. 

F. AHMAD and K. V, RAGHAVA RAO, Calcutta. 

An area of nearly 600 square miles in the districts of Gonda, Bahraich, Basti 
and Gorakhpur in eastern Uttar Pradesh, mostly in the Tarai belt, between latitudes 
26*05' and' 28*24' and longitudes SILOS' and 84®26' was studied during 1954-55 
with a view to assess the groundivater potentialities of the area. 

The atudies included : (a) a detailed inventory of the open-wells and tube-wells 
of the area, (b) preparation of water-table and depth id water maps to show from 
the: former,, the source,-movement and discharge ^ groundwater end (c) collection 
of-well Tog of completed State owned tube-wells. 

the intake area of the region lies in the northern part along tihe foot-hUls 
the. Himalayas. The general movement of groundwater is towards the sOiifti 
^d. sonth-east. ITie .watet>t|ib!e in this extensive area, variea considerably - ^ 
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one part to another, but it may be generally stated that it is nearer to the surface 
in the southern part of the tract and lowers considerably as the submontane region 
is approached. 

In the Gonda area, the maximum discharge recorded from the tube-wells was 
650 gallons per minute, the minimum being 360 gallons per minute. The diameter 
of the tube-wells near the top is 12 inches and the wells are fitted ifith 15 M.P. 
centrifugal pumps. The average percentage of clay in the strata is 24, the rest 
being fine to medium sand. The maximum depth drilled in the area is 333 feet 
below groundlevel. In 57% of the open-wells the waterlevel lies less tlian ten feet 
below the groundlevel and in none does tlie depth exceed 17 feet, the maximum 
depth recorded being only 16-77 feet. In this region the surface clay zone does 
not exceed the depth of 20 feet below groundlevel and the top aquifer lying just 
below is nearly 45 feet in thickness. The highly promising second aquifer, the 
main source for the existing tube-wells, lies .ibout 120 feet below the surface. 

In the Balarampiir urea where tubewells have been in existence since the 
1930’s, the life span of a tube-well is estimated to be 15 to 20 years. 

In the Basti area the depth to water-level varies from 18-IT to 7-05' below 
land surface. In the Hurriaya division some of the strata sections pierced by tube- 
wells .show a greater percentage of clay than sand, but even there considerable 
groundwater development has Ijeen possible; because good aquifers of considerable 
thickness are met with in the bore-holes. The maximum depth to water-level in 
the open-wells measured was about 16-00 feet lielow the land surface. 

In the Khalilabad division the discharge of tube-wells range from 450 to 560 
gallons per minute. The depth to waterlevel in the open-wells, lie within the 
11-20 feet range. 

In the Naupara region the tubewells had, then not been energised. The 
water-table map of the area investigated around Nanpara, was prepared. The 
movement of groundwater is found to be towards south and south-west, though 
the surface drainage runs generally to south and south-east. The gradient of 
the water-table is steep in the north and north-western parts of the area. The 
groundwater finds an escape into the Sarju nala. The water-table is lowest in this 
area compared to the entire region surveyed. The depth to water in most of the 
wells, falls in the range 21-30 feet below laud surface. In .some of the dug wells 
the water-level exceeds 31' in depth below ground-lcbel. 

The cultivable commended area for each tube-well is averaged .to 1,000 acres, 
in all the areas canvassed for tube-wells. 

It is concluded from the inventory of the dug-wells around Tulsipur town 
that (a) an artesian basin m.sy be found in the Tulsipnr-Pachparwa area and (b) 
the opinion that the entire trans-Rapti area in Gonda District is unsuitable for 
tube-well development has no scientific basis. 


66. A Note on the Flowing Wells in the Neyveli area. South Arcot District, 
Madras. 

SANATKUMAR BASU and ATANU GOSWAMI, Calcutta. 

'fhe flowing well area described in this paper covers about 100 square miles, 
south of Neyveli (11* 32'; 79* 29'; 58M/6) within latitudes 11® 22'(N) and 11° 32'(N) 
and longitudes 79* 23'(1?) and 79* 33'(1S). 

The discharge rates of flowing wells with casings 4 to 6 inches in diameter 
ranged from about 20 to 690 gallons per minute, and their jets^varied from 0^35 
to 12-15 inches above the tops of casings. The temperature of water of the wells 
measured ranged from 88-5P to 95°P, and had a distinct relation to the depth of 
the aquifer tapped. The closed-in pressures ranged between 1-8 and %-5 fre t 
above the land surface (55-6 and 93-6 feet above mean sea level) in those wells 
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which tap aquifers between depths of about 230 and 'S70 feet below land surface. 
This indicates that the 94 feet topographic contour delimits the flowing well area 
from the nourflowing well area. The pressures were found to increase gener^y 
in a south-easterly direction; and this feature corresponds with the topographic 
slope of about 25 feet per mile in the same direction. 

The total discharge rate of wells inventoried was estimated at 7,800 gallons 
per minute before the monsoon, in May, 1956, in contrast to a total rate of 8,700 
gallons per minute during the mons(K)n, in (October and Novemlier, 1955. This 
increase of about 10 per cent in the total discharge may be attributed to monsoon 
precipitation and the resultant rise of water level in tiie recharge area. 

The aquifer immediaely underlying the lignite in the vicinity of the pilot 
quarry appears to correlate with that tapiied in the flowing well area, and was 
found to extend continuously beneath an area of more than 100 square miles. 
This continuity over a large area is of vital importance in as much as the mining 
of lignite is concerned. The mean pressure gradient of this aquifer was computed 
to be about 1 in 1,000 in a .south-soutli-east direction. The i.sotliermal map of the 
same aquifer showed that the temperature of water in these wells increases by 
I’P in a distance of 5,000 feet towards the south-east, in conformity with the 
direction of dips of the formations. 


67. Notes on the Geology and Groundwater conditions of certain parts of the 
Darrang and Kamrup Districts of Assam. 

G. C. CIIATERJI and K. N. PRAS.AD, Calcutta. 

The results of the geohydrological observations carried out in parts of llie 
Darrang and Kamrup districts of .\ssam, during the season 195*1-55, are embodied 
in this paficr. The arqa surveyed lies between latitudes 26” 0' : 27° 0' longitudes 
90“ 5^ 30" : 92" 46' 30" in the survey of India sheet No. N.0.46 and approxi¬ 
mately 2,000 square miles in extent. 

The work consisted essentially in determining the groundwater potentialities 
of the valley nortli of the Brahmaputra, in Dararng and Kamrup districts, with 
special empha.sis on regional hydrology. Studies on the Quaternary formations, 
the 'Bhabar' and the ‘Tarai' deposits, the source and movement of groundwater, 
the spring line and the terraces which have a significant bearing on the ground¬ 
water conditions have been discussed. Relevant b 3 'drol(>gical data comprising depth 
to water, and hydraulic gradients, were also collected from the inventory of more 
than 150 open-wells located in the area. 

From the base of the Himalayas there is a gradtuil slope of tlie 'Bhabar’ and 
‘Tarai’ belts towards the Brahmaputra alluvium. The ‘Bhabar’ belt consists of 
integrated alluvial fans of Himalayan streams, and is underlain almost entirely 
by boulder, cobble, pebble, gravel and coarse sand. Occurrence of groundwater 
in the ‘Bhabar’ is comparatively deep. Down gradient the Bhabar belt merges 
imperceptibly with the ‘Tarai’ belt. The contact between the ‘Bliabar’ and the 
‘Tarai’ is characterised by a zone of springs. A high water-table in the shallow 
aquifers and artesian conditions in the deeper aquifers ore significant features 
of the ‘Tarai’ belt. The ‘Tarai’ are probably underlain by intertongued coarse 
sand and pebbly gravel aquifers, with impervious, clays or siltynclays. In the 
axial allnvial fill of the Brahmaputra the water-table in the upper most aquifers 
are unconfined, but the deeper aquifers occur under confined but non-flowing 
conditfoins. 

. The position of the outcrops of crystalline rocks which form low hills border¬ 
ing on the Brahmaputra river and their relationship with the axial stream have 
also been discussed. Between Silghat and Bhomoragnri, the Brahmapnfra river 

'r';- 
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passes between the gneissic outcrops which rise 250 to 500 feet above the present 
flood plain of the river. An outlier occurs north of Singri (26* 37' : 92® 30')., 

A dissected alluvial terrace, about 20 feet high, from Singri through Borcholla, 
Dalgaon, Kharupatia, Mangaldoi and Ranginati to the hill sections near Kuruva 
was mapped. This probably marks tlie northern edge of the present Bnahmaputra 
flood plain. Scattered bed-rock hills also occur north of the river, in Kuruva- 
Amhigaon-North Gauhati where the river appears to be hung up on a bed-rock 
spur of the Shillong plateau. Similar conditions occur in the Goalpara district 
(Jogighopa), where there is an extensive tract of detached alluvium drowning 
the hills north of the Brahmaputra river. Thus the Brahniaputra now flows on a 
shelf of bed-rock who.se highest projections form isolated hills, the basal portions 
of which are covered by alluvium. The Brahmaputra api^ears to have been shoved 
south by strong alluviation of the Himalayan streams. It is quite probable that 
the Brahmaputra river, flowed north of Baihata-Kuruva-.Amingaon hills and the 
Singri-Tejpur outliers. It is, however, very unlikely that the river ever followed 
u course beyond the hills which lie about 15 to 20 miles north of Goalpara. 


68. Groundwater Control in the Neyveli Lignite Field, South Arcot District, 
Madras. 


G. C. CHATKRJI, V. SUBRAMANYAM and P. H. JONES, Calcutta. 

Since 1949 the Geological Survey of India have repeatedly empha.sized .that 
the groundwater problem in the Ncveli Lignite field is the most important factor 
determining the feasibility of mining the lignite deposit. They suggested the 
drilling of 10 deep boreholes across the field to explore the structure and ground- 
water conditions. 

I^etailed groundwater investigations by the O. S. I. in the lignite ul ‘m- 
menced in October, 1954 at the request of the Government of Madras 3 * 1 ^*®*“ 6f 
Dnffryu Technical Services, Ltd., London. During the period January to ‘March, 
1955, on the basis of a few logs of 400'-deep wells drilled late in 1954, the G. S. I. 
recommended, with plans, single-pump tests individually in the first and second 
aquifers below the lignite, to determine the hydraulic characteristics of these 
aquifers. A test of this type was carried out in two e.xisting wells tapping the 
second aquifer, and a report thereon was submitted in April, 1955. No test wa.s 
made of the first aquifer at that time. 

Even after the above tests were conducted by the G. S. I., the consultants 
recommended that the Lignite Investigations Department drill and complete 20 
pump wells and 30 observation wells in the area about 2 furlongs north of the 
Pilot Quarry for lignite, to demonstrate whether or not the pre.s$nre of the artesian 
water could be depressed 20 feet below the base of lignite, as would be required 
under mining conditions. Drilling and construction of these wells, costing nearly 
l^-^ Crores of rupees, was completed in Decemlier, 1955. 

The large scale "demonstration” test with 20 pumps, conducted daring 
February and March, 1956, did not accomplish the required drawdown of water 
level, and the Lignite Authorities then requested the G. S. I. to complete the 
pumpage required to effect the same. The G. S. I. computations based mainly 
on the results of their April, 1955 tests showed that a pumping rate of 27,500 g.p.m. 
for 30 days would be required to effect the desired drawdown, and a rate of 25,000 
g.p.m. would maintain it at that level thereafter. To achieve tijjfs, the Lignite 
.Antliorities, who suspended farther tests on the advice of the G. S. I., although 
the consultants desired continuation. On the basis of these results the fnnett- 
cability of controlling the groundwater by pumping was established. On the 
strength of these findings the L P. C. C. sanctioned the raining phase <rf Neyveli 
Lignite Project. 
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During the demonstration test several wells failed by sanding, on account of 
improper screening and gravel packing. Realizing the importance of dependable 
and effective wella during the mining phase of the project, the 1/ignite AuthO* 
rities have endorsed an experimental programme of well construction using several 
types of screens and gravel pack, to be conducted under .the guidance of the 
G. S. I. 

After detailed study of the subsurface geology of the aquifers underlying the 
lignite the Geological Survey of India have recommended an investigation of the 
feasibility of chemical grouting for groundwater control, as this method appears 
to be less expensive than the heavy pumping method and would insure against 
bursting of the mine floor by artesian water, which could occur as a consequence 
of power failures if the latter method of groundwater conjlrol is adopted. The 
project has agreed to make the necessary tests of the chemical grouting technique. 


69. Groundwater Exploration in the Narmada Valley, Madhya Pradesh and 
Bhopal. 


A. K. ROY, Calcutta. 

In the Narmada Valley, one of the sixteen areas selected under the All-India 
Groundwater Exploration rrogramme, exploratory drilling of 44 boreholes was 
done during the period January, 1955—May, 19S6. Pre-drilling geological and hydro- 
logical data collections, however, started in 1953. Post-drilling observations are 
continuing. 

The alluvial material in the Narmada Valley covering an area of about 5,000 
square miles is tlie principal geological formation which was explored for possi¬ 
bilities of groundwater development. The sites for drilling the exploratory bore¬ 
holes were selected mainly on geological consideration, i.e., in places where it 
was anticipated that alluvial 1111 would be considerably thick. Geophysical depth 
probing was done around each selected site to ascertain the probable thickness 
of the alluvium. 

Five drilling rigs and ancillary testing equipment were available for explo¬ 
ration. 

An aggregate thickness of about 21000 feet were drilletl by the 44 holes. Of 
these 16 were converted into production wells; 7 more could be finished as produc¬ 
tion wells, but were not completed as such due to other considerations. 27 out of 
44 holes reached hard bassement rock. The depth of the individual holes varied 
between 79 and 1056 feet below land surface. Drill cuttings were examined con¬ 
stantly daring the progress of drilling and samples were collected at every 10 feet 
or at formation breaks. Electrical logs of the boreholes were recorded. From 
these studies of the drill cuttings and interpretation of .the electrical logs strata 
charts of the boreholes were prepared. Mechanical analyses of the granular 
samples were done to determine the size of the screens to be used in the tubewell 
assemblies and the size of gravel .to be used for shrouding the wells. When aquifer 
nraterials likely to yield considerable quantities of water were present the hole 
was converted to an exploratory-cum-production well. Development of the wells 
were done by surging with compressed air. Pinal aquifer performance tests were 
conducted with deep-well turbine pumps. During this test data pertaining to static 
water-level, drawdown, discharge and recuperation were collected. Specific capa¬ 
city of the wells and permeability of the aquifers tapped were computed from the 
above data. 

In the N^mada Valley specific capacity of the wells completed varied betwe^ 
9 and 59 gallons per foot of drawdown. Permeability of the aquifers ranged from. 
500 to 2400 gsUohs ipef day per square foot. 
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Bvaluating the resnlt of the exploration five blocks have been delineated, four 
in Madhya Pradesh and one in Bhopal. These five areas represent an aggregate 
of about 560,000 acres to the north of the Narmada river and about 220,000 acres 
to the south of the river. Groundwater can be developed economically in these 
blocks for irrigation and other purposes. 


70. On the Water Supply of Jabalpur area, Madhya Pradesh. 

A. K. ROY and S. K. GUHA, Calcutta. 

The paper deals with an evaluation of both surface-water and groundwater 
resources of Jabalpur area, Madhya Pradesh, with particular reference to the city’s 
water supply requirements. In recent years Jabalpur has developed rapidly and 
further expansion of the city and its suburbs is contemplated arising out of the 
recent decision regarding the reorganisation of States. The ultimate require¬ 
ment of the city’s water-supply is estimated at 7-5 million gallons per day (3 million 
gallons in addition to present supply) providing a per capitii rate of 25 gallons. 
Bulk of the existing supply comes from two reservoirs, viz. (I) Jabalpur Water 
Works Reservoir (gravitational supply) and (2) the Pariat Water Supply (Pump¬ 
ing Scheme) located about 4 miles east and 15 miles ENK of the town respec¬ 
tively. The supply from these reservoirs, however, is subject to the vegaries of 
monsoon precipitation. In addition to these, there are a number of 8-10 inch 
diameter tubewells varying in depth between 150 and 300 ft., in the Pachpedi 
and Gun Carriage Factory areas which cater partially to the needs of the Canton¬ 
ment area. 

Both groundwater and snrface-water conditions of the area have been studied 
in detail and schemes have been put forward to exploit these sources to meet the 
increased demand. 

As a surface source, it has been suggested to tap the Narmada river which 
flows five miles south of the town, and has a recorded minimum discharge' of 30 
cnsecs during the dry season. However, the scheme for supply by pumpage from 
the river will entail the construction of sedimentation-tanks, filter beds, etc., and 
may prove expensive. 

Alternatively, it is suggested to sink a uumljer of tubewells (to a maximum 
depth of 300 ft. with 10-inch casing) in the alluvium of Bheraghat-Shahpura region, 
west of the town. Recently, two exploratory boreholes were drilled in this area 
by the Exploratory Tubewells Organisation under the Indo-U. S. Operational Agree¬ 
ment No. 12; and in these holes 95 feet and 130 feet thick zones of aquifer have 
been recorded. On test the well at Shahpnra, gave a discharge of nearly 38000 
gallons per hour, with a drawdown of nearly 14 ft. So it is expected that 4 or 5 
tubewells will be sufficient to meet the extra need of 3 million gallons a day, 
assuring a direct supply of clear water. 


71. A Note ott the Relationship of Water-table to Precipitation and Evaporation 
in on Observation Well, near Hoshangabad, Madhya Pradesh. 

A. K. ROY, V. C. JACOB and S. BASU, Calcutta. 

The daily fluctuations of the water-table in res{)onse to raiqj^ll and evapora¬ 
tion were studied during 1955-56 from a hydrograph obtained by installing aq 
automatic water-level recorder, on an unused well in the Government Agiricqltnral 
I'lirm near Hoshangabad, Madhya Pradesh. 

The studies indicate that the water-table in the area under investigation 
fluctuates directly in response to infiltration from rainfall and to. evaporation. The 
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water-tat)>le shows a steady decline from early October to mid>Jnne. llie maxirnnhi 
depth to water at the close of the dry season (15-6-1965) is 27'6 feet below 
measuring point (M.P.) which is about 2-5 feet above land surface. The minininm 
depth in the rainy season (31-8<1955) is only 9-9 feet below M,P. The daily fluctua¬ 
tion of the water-level is of the order of 0 01 to 2-6 feet. Some small deflections 
in the hydrograph are attributed to the diurnal clinnges in the atmospheric 
pressure. Graphs showing the correlation of daily fluctuations of water-level with 
daily evaporation and precipitation have been prepared. 


72. Some Geohydrologlcel Observations on a deep tube well at South Sinthee 
Road, Calcuta. 


A. K. ROY and K. N. PRASAD, Calcutta, 

The paper embodies certain geobydrological observations on a 12 inch deep- 
tube well recently drilled at South Sinthee Road, Calcutta. Besides formation 
logging of the borehole, details on the aquifer characteristics, screen settings, 
yield figures, drawdown and transmissibility were determined. These have been 
briefly discussed in the paper. 

Aquifer zones from 252 to 277 and 320 to 392 feet with a total thickness of 
97 feet, have been suggested for screen settings. Based on the pumping test, 
co-efficient of transmissibility is determined at 626000 g.p.d/ ft,, and permeability 
at 6450 gnllon.s per day per square foot. Further, from the results of the aquifer 
performance test, it is concluded that large yields of water (more than 3 cusecs) 
could be expected by installing a deep-well turbine pump with a reasonable 
drawdown of 8-10 feet. 

The quality of water based on the chemical analyses indicate that by itself 
the W’ater is unsuitable' either for domestic, industrial or for irrigation purposes. 
The total dissolved solids are of the order of 1300 parts per million. The presence 
of excaa.sive iron (more than 0-55 p.p.m.) and tlie high hardness of water, indicate 
that the water should be treated previously for domestic and indiustriul purpose.s. 
Blending 3 parts of filtered water (existing Corporation supply) from the Hooghly, 
with one volume of tube well water is likely to lessen the chloride content and 
make it fit for domestic consumption. 


73. Near surface groundwater conditions in the Piparia-Narsinghpur Region 
Narmada Valley. 

A. K. ROY and D. V. RAMANAMURTY, Calcutta. 

The Piparia-Narsinghpur region lies in the Hosh.'ingabad and Raisen districts 
of Madhya Pradesh and Bhopal State respectively and forms the central part of 
Narmada valley. The present investigations were carried out during the field 
season 1955-56 of the Geological Survey of India. Altogether 368 open-wells 
widely distributed all over the region, covering an area of about 1.500 square 
miles, were inventoried wdth a view to 1) study the occurrence and disposal of 
gronndwater in its relation to geology 2) study the quality and quantity of the 
water available from the wells for irrigation, domestic and ptiblic water-supply 
purposes and 3) prepare the groundwater contour map of the region. 

The Vindhyan and Satpura monntains border the northern and southern sides 
of the ar^ respectively. The rock-types constituting these hill ranges belong to 
Archaean, fiija'war, Gondwana, Dameta and Deccan Trap formations. Almost all 
flie wells inventoried lie in the alluvium with depths ranging down to 75 feet, 
l^e allaviam in the shallow zone contains only sand mixed with clay. 
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The average annual rainfall in this region is about 51 inches and is the main 
source of groundwater in this area. 

The groundwater contour map« the chloride, bicarbonate and hardness 
of water maps, were prepared. The deptli to water below land-surface ranges 
between 0-2 feet and 75 feet. From tlie groundwater contour map it can be 
perceived that the water-table slopes towards the Narmada river fro& the hilly 
regions on cither side. The gradient of the water-table is alx>ut 7 feet per mile 
on the .southern side and 10 feet per mile on the northern side of the Nprmada 
river. 

The chloride content of the water-samples range.s between 10 ppm. and 1217 
ppm., the bicarbonate content between 47 ppm. and 850 ppm. and the hardness 
between 43 ppm. and 2500 ppm. About 89 percent of the water samples analysed 
show a chloride content less than 200 ppm., 61 percent show a bicarbonate content 
less than 500 ppm. and 75 percent show a hardness less than 500 ppm. In 
general the water is .suitable for drinking and irrigational purposes. About 97 
percent of the water samples has hardness more than 200 ppm. As low hardness 
is desired for domestic purposes, other than drinking, the water samples do 
not seem to .satisfy the requirement. The water samples have pH values of 
more than 7 which indicates that they are of alkaline nature. 


74. Electrical Logging for Groundwater Exploration in the Sonepat-Panipat 
are^^ Punjab (I). 

S. C. SINHA, Calcutta. 

The primary purpose of electrical logging of uncased inud-dlled boreholes is 
the identification of the geological formations ttaversed of the fluids which some 
of the formations contain. Electrical logging measures two electrical properties 
of the sub-surface formations, resistivity and self-potential. Supplementary 
information regarding the characteristics of the geological formations of the area 
under investigation are also necessary to make a complete analysis of the 
electric logs. 

An electric logger, the type used by the Geological Survey of India, has two 
electrodes of which one is kept on the ground in the mud pit and the other 
allowed to traverse the borehole. 110 volts-60 cycles current is passed through 
the two electrodes. The mobile electrode, while traversing the borehole, picks 
up the two electrical properties mentioned above and conveys the same to the 
instrument through the cable that carries it, Tlie signals undergo a series of 
rectification, conversion and amplification and finally are recorded by a pen on 
a moving calibrated chart. 

In 1954-55, a groundwater survey was undertaken in the Sonepat-Panipat area 
of Punjab (1) when a State Government Project of drilling a large number of 
irrigation tubewells was in progress. The survey comprised groundwater inventory 
including a canvass of open-wells and tubewells, study of drill cuttings and elec¬ 
trical logging of boreholes, chemical analy.<<es of water-samples, performance of 
pumping tests. The area covered was aljout 120 square miles. (Jpen wells varying 
in depth between 15 and 33 feel used for small s<'ale irrigation purpose, yield 
about 1,200 to 1,500 gallons of water per hour in a work day of 10 to 12 hours. 
The newly ccmslructed tubewells, 27 inches in diameter and 350 to 400 feet in 
depth yield on the other hand, about 40,000 to 45,000 gallons of water per hour.. 

The paper presents two geological sections drawn on the basis of the study 
of electrical logs and drill cuttings of boreholes. These show the locations .for. 
the major water bearing formations, indicating also the quality of water contained 
therein. Because of the characteristic electrical properties of the geological strata 
encountered by the logging electrode even 2 to 3 feet thick 'marker beds* were 
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recorded. This is not nsnally possible with drill cuttings collected from the 
circulating drilling fluid. 


75. A note on the Hydrolopcel conditions around Jamnagar, Saurashtara. 

R. SURULINATHAN, Calcutta, 

The hydrological conditions of the area around Jamnagar were studied in 
June 1956. The average rainfall of the area is 19-2 inches. An analysis of the 
rainfall data covering a period of 55 years shows that the precipitation tends to 
be cyclic with the average length of the main periods of decline being 1-9 years. 
The rainfall is erratic. Years of serious failure are frequent. But the rainfall 
is well distributed within the rainy season. The average frequency of rainfall 
below half the mean is 1 in 3-4. 

The water-table in this region generally rests 16 to 20 feet below grouudlevel. 
All the open welts in this area are located on trap. Basalts and doleritcs are 
the common Kjck types. The traps are traversed by innumerable joints running 
ill all direidiuns; tliese form excellent conduits for the flow of underground water. 
The groundwater available per sq. mile is calculated to be 89-6 million gallons. 
Some open-w'ells are known to yield as much as tliree lakh gallons of water per 
day in 16 hours of pumping. 

The geology of the area precludes the possibility of extracting groundwater 
through tubewells. It is estimated that large diameter open-wells sunk in this 
area will yield moderate quantities of water to meet the local requirements. 

llie chemical quality of the water from the open-wells is good for domestic, 
irrigational and other purposes. Water is slightly alkaline and hard; tlie chloride 
content varies from 60 to 236 ppm., bicarlx)nalc 74 to 439 ppm. and sulphate 
5 to 3$ ppm. 


B. GEOGRAPHY 
(i) Geomoipliology 
76. The Kolighai-Barchouka Basin. 

KANANGOPAI, BAGCHI, Calcutta. 

The paper deals with the hydrographic characters of a region enclosed by 
the two streams, the Kasai and the Snbarnarekha. The area presents some 
interesting flnvial hydrographic features that merit recognition by students of 
geomorphology. It is a region where the rivers are carrying on their normal 
fluvial functions at youth, m.'iturity and old age in succession. It is also an area 
where the rivers have their outfall into' a sea subject to tides and periodic 
influence of the winds. The sea level fluctuates considerably, involving the out¬ 
fall points and profoundly affecting the hydrographic characteristics of the rivers. 
It is also the area where, man, in a frantic effort to combat the vagaries of 
the rivers; has undertaken measures that have in the long run accentuated the 
pr(fl>Iems that were intended to be tackled, thereby leaving a legacy quite intri¬ 
guing for subsequent planners. The region referred to is the southernmost part 
of the Afidnapore district, approximately south of the railway line of the Rastem 
Railwsy, connecting Kharagpur with Howrah. 
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77 . On the wind-gap* and wafter^gapa in the Oharwar rocka occumng around 
Dharwar (Bombay State). 

R. V. JOSHI and R. V. THATTR, Dharwar. 

Tile paper gives an account of a preliminary study of the i#ind-gaps and 
water-gaps occurring in the ridges consisting of the Dharwars (banded haematite- 
quartzites, shales and phyllites). 67 wiml-gaps and 15 w-ater-gaps, excluding 
minor notches and cols are recorded from the map and the characteristic features, 
such as slopes of the valleys, of a few of them have been studied in the held. 
Wind-gai>s are very common in quartzites find their frequency is great at 2250 ft. 
and 2100 ft. levels. Morphotnetric analysis of the area indicates the presence 
of two prominent levels—perhaps erosionai levels—at about the same heights. 
The predominance of wind-gaps at these levels is significant and this may lie 
taken as an additional evidence of former erosion cycles. 


(ii) Climatology 

78. A note on the distribution of pressure and winds in Madhya Pradesh. 

B. K. WDVAI and B. G. TAMASKAR, Ainravati. 

An attempt has been made, in the paper, to correlate the distribution of 
pressure with temperature. A division of Madhya Prade.sh into wind direction 
and wind velocity zones has been suggested, on the basis of a detailed study of 
the direction and velocity of the winds in Madhya Pradesh. Several anomalies 
in the distribution of temperature and pressure, and pressure and winds have 
been noted. 


79. Moisture Regions of Nigeria. 

P. K. SIRCAR, Delhi. 

The various moisture regions of Nigeria, according to the scheme in the 
second classification of Thornthwaite (1945), have lieen delimited and compared 
with the vegetation regions mapped by Rosevear (1954). In the computation of 
the moisture indices for the 14 stations, for which mean monthly rainfall and 
temperature statistics are available, the potential eviipo-transpiration for each lias 
been calculated by using the Khosla formula (1950). It has lieen shown else¬ 
where (Sircar, 1953) that this formula gives more accurate results under tropical 
monsoon conditions of ilndia, and a recent study (Jarrett, 1956) has also adopted 
the same modification for one area of Tropical Africa. 

In general, the moisture regions ihapped in this paper sliow broad re.sem- 
blances to tlie Rosevear Vegetation Zones, but there are important discrepancies 
in detail. These have been discussed in the paper and suggestions have been 
put forward for further work on the problem. 


80. Water balance hrom Climatic Data. 

V. P. SDBRAHMANYAM, Waltair. 

The climatic water balances of Port Blair and Sukkur were worked out accord¬ 
ing to the 1955 scheme of Thornthwaite. This scheme is different from his 
(Tbomthwaite's) 1948 system, in that the moisture holding capacity of "the .: ^ 
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in the former haa been, taken to be 30 centimeters and that the ntilization of 
this stored moisture was worked out according to a more rational procedure 
based on the actual physical laws governing the exchange of moisture between 
the soil end the atmosphere. 

The graphical representation of these water balances was presented^ showing 
clearly the periods and amounts of water surplus and water deficiency in different: 
months of the year. 

Analysis of this kind, based both on a monthly and daily balance, it is 
suggested, would be highly useful in agricultural operations like irrigation and 
crop scheduling. 


(ill) Ecoaoniic Geography 

81. Rainfall rythm and Rice cultivation in Kerala. 

V. A. JANAKI, Baroda. 

The paper establishes the close relationship between rainfall and rice cultiva¬ 
tion at every stage of its growth and how a slight increase or decrease in normal 
rainfall, or its occurrence out of season results in a bad harvest. The areas in 
the I’alghat gap region like Walluvanad, Chittoor and l-'alghat bear two crops. 
On the other hand the taluks in North Malabar bear only one crop as they 
are shut off from the influence of the retreating monsoon. Graphs .show the 
relationship between rice cultivation and rainfall. The five day normals have l>een 
used in place of the monthly average since they are the nearest eciuivalent of 
tlie fortnightly rainfall rhythm on whicdi all cultivation in Kerala is based. 

The first rice crop is sown about the third week of .April. The seeds sprout 
in three weeks with the help of the slight showers that follow and they are 
ready for transplantation by the middle of May and the rice is harvested in 
Angult before the burst of rain daring the retreating monsoon period. The field 
is then ploughed and the seed sown and transplanted in quick succession for 
the second crop. Transplanting takes place daring the period of the retreating 
monsoon and the crop is harvested in January. The field is left fallow for the 
rest of tlie year or such crop as ginger, gram or vegetables may be grown. 

Any slight deviation in the fortnightly rhythm of rainfall causes great harm 
to tlie crop. The paper or graphs jirove that even in a region of “adequate rain¬ 
fall" for rice cultivation there are hardships for the peasants which arise from 
untimely rainfall or lack of rainfall even if the monthly average or the yearly 
average appear to be sufficient. 

The paper does not take into consideration irrigated rice or the special types 
of rice which are grown in the hills or in low-lying wet land where water is 
available throughout the year. 

88. Cana enlfilvation and its problenu in the Saryupar Plain. 

S. PANNU. 

The Saryupar plain forms a part of the Ganga plain, comprising Gorakhpur, 
Peoria, Basti, Gonda and Bahraich districts of U.P, north of the Ghaghara. 

The mainstay of the people is agriculture and about 71% of the total area 
is under cultivation. The non-food crops occupy only almut 7% of the total 
cn^ped land. Sugarcane is the most important cash crop and occupies about 
80% of the total area under non-food crops. 

The highest intensity of cane-growth is found in the Peoria district <mvering 
idxmt 48% of the,total sugarc^e. acreage of the region, The cUmote and th« 
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soil are both very favourable for its cultivation. It flourishes more in Bhat soil 
area (a kind of soil rich in lime). Irrigation, both ordinary and tubevrell, ia 
essential for a favourable crop. 

The cane area has shown a gradual decline between 1900 and 1914i but there* 
after it has increased considerably, above its peak in 1938 as influenced by tariff 
protection granted to the Sugar Industry in 1932. 

Ratooniug is the cheap practice and nearly 50% of the standing cane is 
ratoon, especially in Bhat land. It is followed due to relative lower cost of 
production. But tlie yield per acre in this case is much lower than that of fresh 
enne. 

It may be remarked that the cane cultivation is very enervating and the 
yield has been continuously falling in both Bhat and Bangar areas. 

The indigeous canes were resistant to several pests and diseases. The intro¬ 
duction of improved canes, which are more susceptible to pests and diseases, has 
created more complications. 

Cultivation of cane has brought in considerable changes in the pattern and 
practice of Agriculture. Soils are losing their fertility and the yield is falling. 
But the Sugar Industry has expanded much with the increase in cane acreage. 


83. Geomorphic features of Saffron cultivation and its future in Pampur Karewa 
(Kashmir). 


A. N. RAINA, Srinagar. 

Despite its iion-nntritious character, saffron (Crocus Sativns), Zdfrati, is imzed 
as a bouquet, condiment and a pigment. Its cultivation is restricted to the east 
of the Jhelum which flows 150 feet below a flat-topped plateau composed 
of alluvial or lacustrine material. The total area under Saffron cultivation at 
Pampur village (Kashmir Valley) is 20,000 Kanals. P'or the successful culti^^ation 
of Saffron the ground is thoroughly cleared but plough is nsed and with the help 
of sticks, the soil is beaten and dug out. Clay is spread over the plots to give 
these small plots a concave shape. Narrow ditches .surround these plots to divert 
drainage. By the end of July, soil is ready and in October blossoms appear and 
l<x>k like a .swarm of green reeds, the strength of which depends on timely rain. 
In winter rain and snow give strength to the soil-bed, and in early spring (Marcli- 
May) grass is allowed to grow and then furrowed in, to serve the purpose of 
green nmnuring. No speciality was revealed when the soil was put to chemical 
examination. It is experienced that draught prolongs the blossoming days while 
hmnidity shortens these. Ctx)l breeze from the river strengthens the plant. The 
red orange tip of the plant is the Sliah-i-ZafrSn, (The Imperial Saffron). The 
snndried flowers are beaten witli sticks and winnowed carefully. 


84. b Orisw overpopubted? 

BICKITRANANDA SINHA, Calcutta. 

The official conclusion is ‘Orissa can not be regarded as over populated at 
all' and can carry more men, buf our conclusion is ‘Orissa is over populated and 
wrill continue to be over populated’. Here is an explanation for Jthis. 

The density of population in Orissa may be lower than that of many of the 
Indian States and even lower than that of the Indian average but the optimum 
carrying capacity of land has not only reached its zenith but has also over¬ 
flowed its capacity. Orissa is maintaining 286,658 extra agricultural labourers 
and as a conae^u^nc^ the Hying stand^d has become determrst^d and b Ihr 
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low^t in India. About 72% of the existing holdings are not only aneconpmic'' 
bnt only account for about 25% of the cultivated area. ” 

The present dietary structure and its standards are appalling and the calorific 
value of per capita consumption unit of agricultural labourer is only 2215 which 
is less than that of the Indian average and suffers from 26'0% deficiency. There 
is not only dearth of quantitative value but from the optimum point of require¬ 
ment of a balanced diet the entire income of the agricultural labourer is spent 
within 6 to 8 months. 

The per capita 'net sown area* has not only fallen from M6 acres in 1921 
to 0-83 acres in 1951 bnt also the man-yield ratio has declined in 'superior cereal' 
groups. The impact of the First Five Year Flan is not very encouraging as even 
today our living standard is even lower than that of 19.32-41. 

If per ‘acre-unit’ be taken as the criterion for judging the efficiency of land 
we have to provide employment for 7,556,000 agricultural men who are in excess 
of the lands optimum requirements in some other sector. Thus Orissa is over 
populated and if the present rate of reproduction is not halted it will continue 
to be over populated. Orissa may not be able to solve the jiroblem even after 
developing all her available resources according to the present state of scientific 
knowledge and technological advancement. 


85. Population Crowtk in Howrah City. 

A. B. CHATTERJEF, Calcutta. 

Howrah City like Calcutta has no ancient hi.storical background. No authentic 
record of its impulation prior to 1872 i.s available. The population increase is 
very high during the last 80 years mainly due to the increasing industrial 
iinpertaiicc of the city. 'In some particular wards the increase is particularly well- 
marked. Density is high in the wards which have got a large number of 
industries and a centrifugal trend in the niovemeut of population within the limits 
of the city is noted. The growth compared with other cities in the Lower 
Hooghly Region is found to be mmilar. Death rate is generally higher than the 
birth rate in most of the wards of this city. Respiratory diseases, dysentery, 
diarrhoea, pneumonia, cholera and tuberculosis lake a heavy toll of life every 
year. Some of the diseases are seasonal and therefore coulll be anticipated and 
the mortality reduced by precautionary measures. Infant mortality is also high 
particularly in the densely habited inner zone of the city. 


88. Distribution of Population in the Mutha Basin. 

G. S. KULKARNI, Poona. 

The basin of river Mutha, above 384 sq. miles in extent, includes some 
portions of the talukas of Mulshi, Velhe, Haweli and Poona City. It has a 
population of well over 33,000 people (Poona City is excluded, 1951). It lies within 
the influence of the S. W. Monsoon; the rainfall varies from 150 inches in the 
westernmost parts to about 26 inches near Poona in the easternmost part. 

No large-scale industries could be started as this region is poor in minerals.. 
Agricnlture, therefore, is the main source of maintenance. Availability of arable 
land and supply of water are the main deciding factors in the size and population 
of the settiemehts. 
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Accordingly the western part of the basin has a large number of smaller 
settlements situated mostly along the water-courses. Their population is mostly 
500 or below each. Some favourable situations, e.g. nodal positions and accessible 
areas, are occupied by slightly larger settlements. 

The eastern part of the basin is wider and has more level land*for agricul¬ 
ture. Water is made available by the Mutha canals, and by some wells. Here 
are raised vegetable crops for the nearby Poona market which is easily acces¬ 
sible round-llie-year. Settlements are of big size with their populations varying 
between 500 and 1500 inhabitants each. Two settlements, whose populations are 
even more than 2,000 each, owe their large .sizes mainly to the nearby National 
Defence Academy. 


87. A study in Land-utilization of Walgaon Village (Amravati). 

NEMIKUMAR JAIN, Amravati. 

IVaigaon village, five miles from Amravati, is on a plain, drained by the 
river Pedhi and its tributaries Rcnnka and Waghadi, 

The .soil is a deep black regnr of varying degree of fertility, this being 
dependent upon the amount of salt present in soil. Soils near R. Pedni are good 
for plantation. 

The climate is generally healthy, though the rainfall is uncertain and irregular. 

Nearly 50 p.c. of the land is in the hands of the Jahagirdars and hence 
there is a large class of landless lalnrarers. There is also unusual population 
pressure on land. 

Juar, cotton and wheat are the main crops. Plantation is important south 
of R. Pedhi. 

Irrigation, though needed, is not possible as the surface and ground water 
is brackish. The irrigation problem can be solved by construction of a dam 
across R. Pedhi. 

For proper land use, pastures should l)e provided to increase cattle popula¬ 
tion. Since fertilizers are not suitable, green-manures should be obtained in huge 
quantity from them. Other forms of farming as Dairy Farming, Poultry Farming 
should be developed. Double-cropping should be increased by showing Mung as 
a kharif crop and wheat as a rabi crop in the same field. 


(iv) Urban Geography 

88. Changing phases of the Township of Hajipur. 

N. K. SINGH, Hanaras. 

Hajipur (25* 41': 85" 12') situated on the eastern bank of River Gandak 
about 7 miles north of its confluence with the Ganga is a fine example of break- 
of-bulk town. It is a nodal centre for trau.s-Ganga tract east of River Gandak 
as it is on the mainline of N.B. Rly. and is connected with So^pur on the west, 
Muzaffarpur on the north, Darauni in the east and Patna in the south by railway 
cum steamer. There is a regular Cargo steamer service between Hajipur' and 
Patna and thence to east and w'est through the Ganga. 

There is a fort in ruins on the high ground along the River Gandak; which 
is said to date from the Handn period, but no Hindu name is assigned to it 
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nor to the town. Histcnical records point that it was founded by . Hazi Ilyas 
Khan, the king of Bengal between 1345 and 1358 A.D. The town extended upto 
Moliner (30 miles to the east) and to Godui Sarai (4 miles to the north). Perhaps 
it lost its former glory and importance partly doe to the mutiny of 1574 between 
Akbar and his Afghan Governors of Bengal and partly due to the transfer of 
the then seat of the Government to Patna, 

Three main phases of evolution can be traced : (1) Before 1345 A.D. ; Tt 

is said that Rama halted on his way to Janakpur and Ram Navami fair is 

annually held to mark the occasion, (2) Between 1345 and 1575 .A.D. : When 
the fort was constructed and houses were built haphazardly in the beginning and 
were clustered later on to form a compact settlement. At this time the town¬ 
ship achieved the climax of its glory and cottage industries were developed 

considerably and (3) After 1575 A.D. : Wlien the city declined as its former 
service area was encroached upon by Patna and Mujaffarpur. 

At present it is the subdivisional lieadqnarters and caters for the needs of 
a relatively small area. Its former industrial activity also has now declined. It 
is still well reputed for its plantains which is in great demand in most parts 
of Bihar. 

The town has not been able to recover since Akbar’s rnle and it may be 
remarked that the construction of Mokanich Bridge will further reduce its 
importance. 


89. Fuactional Landscape of Patna. 

USIIA ARORA, Banaras. 

Patna is a town of pre-historic times in the middle Gnnga Valley and is a 
river-sidf city with a ribbon like pattern following the natural levee. 

The character of the town-scape is intimately related to various functions 

of the town—^business, indu.stry, residence, administration and education. 

Trade and Commerce employs over 1 /5 of the total population. There are 
4 main business areas—(i) The main Commercial area clings to the main axial 
road of the city. The eastern luilf of this presents an over crowded picture while 
the we.stern one is a magnificent sliopping parade, (it) The grain market area 
is at Marufganj. {Hi) The Vegetable market area lies in Massallahpnr in the 

Southern suburb, {iv) A general market is along the station road. 

Next to business is industry employing about 1/10 at the total population. 

The large-scale industries are few while small-scale and cottage industries are 
common, the most important one being handloom spinning and weaving. 

The residences are often interspersed with the commercial or industrial estab¬ 
lishments in the city proper. However, some residential patches may be 
identified -(f) Eastern extremity of the city lies in the east of the Commercial 
Zone, (it) Kadam Kuan and its iieighbourhoorl and (HI) Civil lines. Patna has 
been the capital in the Gupta and Mauryan djmasties. It is the present capital 
of the State of Bihar. From the point of education and culture it has been 
famous from time immemorial. Patna has now a university with several colleges 
and technical institutions. In addition there are some public libraries with very 
rich collections. It is also a religions center for Sikhs, Buddhists and Hindus. 
Patna lacks . parks and playgrounds. The only playground is the Gandhi- 
Maidan and ^e only park is the Hardinge Park. Health services are well 
provided. The General Hospital is one of the biggest and well equipped hospitaid 
In horthera India. 
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90. Two Small Towns of Eastern U.P. t Sultanpur and! Ckunar. 

R. h. SINGH, Banaras. 

The two small towns of Sultanpur and Chnnar in Eastern U.P. with a popula¬ 
tion of less than 20,000, have a great historical past and their presfent decline 
is due to historical accidents and change in strategic significance. The causes 
for their decline is analysed in detail in this paper. 


91. Trend of Urbanisation in the Punjab Plain during the Twentieth Century. 

A. S. JAUHARI, Varanasi. 

In the Punjab Plains Division and PRPSU there has been a growing tendency 
towards urbanisation of population in the present century. It i.s interesting to 
note that whereas the total population increased by 21*4 percent since 1901, the 
urban population was more than doubled in the same period. With the excep¬ 
tion of 1911 when tlie town population registered a decrease of 11*7 percent over 
that of 1901, no other decade shows any decline. Changes in the economic and 
political conditions of the region have been the primary factors in bringing about 
this change. The region however, does not contain big urban agglomerations 
and it was not until 1941 that it could boast of having more than one city. 
Since 1941, only Amritsar, Jullundur and Ludhiana have been, cities with over 
one lakh population. The majority of the people, however, are concentrated in 
the medium-sized towns. 

The process of urbanisation has been accelerated by partition. The lack of 
cultivable area, a great expanse of dry zone in the southern and south-western 
part, and the desire on the p.'irt of the displaced persons to be able to e^arn tlieir 
living in the shortest possible time, resulted in the concentration of papulation 
in towns both large and small. 'It is evident from the fact that the number 
of class VI towns which was on the decline since 1911 increased suddenly between 
1941 and 19.‘jl. Industrial exi)ansion is likely to attract further the people to 
the towns, but greater irrigation facilities and more stable conditions in the 
villages may slow down this process of urbanisation. 


92. Umland of Modinagar. 


A. B. MUKHERJEE, Udaipur. 

The social, cultural and economic linkages of the umland of Modinagar have 
been discussed in this paper. Griffith Taylor's concept of cultural linkage has 
been added to the social and economic linkages. Being an industrial oasis in the 
desert of agriculture, its importance as a sales and service centre is very great. 
The number of economic linkages is the largest while in the cultural category 
the number is the least. As the town and its ntnland both take from and give 
to, each other, the supply and dispersal both have been studied. 

The shapes of the different tributary areas and their e^nt have been 
described and explained. It has been fotmd out that the umlad of Modinagar is 
essentially a pargana feature as the greater portion of the umland extends over 
the pargana. The study of tlie umland has also revealed that Modinagar is the 
biggest centre of the pargana for all social, economic and cnitntal services. 
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(r) H um a n and Cultural Gaogmpliy 
93. Gaddia of DliauIadhar^A Study iu Human Ecology. 

S. It. KAYASTIIA, Banaras. 

The Gaddis are semi-pastoral and semi-uoraadic people who inhabit the slopes 
and spurs of the Dhauladhar range in the north of the Himalayan Beas Basin; 
tlieir habitations lie between SiSOy and 7,500'. Climatic conditions vary from 
modified tropical to sub-arctic. Summers are cool but winters are severe aud 
snow lies deep. Rainfall is heavy on the sontliern fiauks. 

The mountainous habitat has strongly influenced their economy .-md society. 
90% of the area is unfit for cultivation. Forest meadows and alpine pastures 
abound and sheep aud goat rearing—‘making wealth out of living wealth’—is the 
chief occupation. There is intermingling of subsistence agriculture and pastora- 
lism. Over a large area it is diflicult to grow more than one crop iu the 3 'ear. 
Farming methods are primitive. Severe winters and lack of fodder compel the 
Gaddis to migrate with their flocks to lower valleys. Autumn, winter and spring 
arc mostly spent in the valleys and southern slopes of Dhauladhars and in summer 
Gaddis cross over to the leeward side to avoid excessive rainfall. Thus, trans- 
huniance is an established practice. Semi-nomadism results from both primitive 
agriculture and pastoralism. Escaping the damp heat and severe cold due to 
seasonal migrations, the Gaddis arc healthier than the other inhabitants of the 
hills. Due to necessity of constant migration, tlie Guddi lives on the barest 
necessities of life. He camps out in the open under the cover of sky. His other 
equipment consists of few pots and pans, sheep-skin bags for provisions and 
blankets. His dress resembles that of a bill-scout. His food consists of sheep 
and goat’s milk and bread of maize or barley. On high alpiiie pastures, he can 
subsist on milk for days together. His capacity for enduring fatigue, cold and 
hunger is tremendous—a necessary practice for nomadic life. 

Diving in harsh environment, the Gaddi feels over-awed by nature and sees 
spirit in every rock, tree and spring, and pjopitiates it before undertaking any 
operations. He also consults ‘Spiritmen’ whenever any calamity overtakes him. 
Gaddis worship sheep as others worship cow in the plains—an exami)le of 
worship of means of livelihood. Unlike most nomadic people, Gaddis are free 
from crime. Secluded from the marring crowds of civilization, they have main¬ 
tained a distinct culture pattern of their own. With their old customs, quaint 
dress and manners, Gaddi life goes on an easy pace. The resistance to rapid 
changes indicates that the economy is firmly based on natural environmental con¬ 
ditions which are hard to change. By aud large this ntountain economy is self- 
sufficient aud the socio-economic pattern does not show any signs of breaking 
down. With the passage of time and new requirements, it is bound to be modified 
but fundamental socio-economic responses will remain unaltered. 


94. Settleneat Studies iu the Lower Kali Basin, North Kanare District. 

M. S. HONRAO and V. R. PRABHU, Dharwar. 

To tlie human geographer, the Lower Kali Basin offers an interesting field 
for the study of coastal settlements. Curiously enough, the settlement map of 
the basin brings out the close relation of tlie settlements with geomorphological 
features. Depositional features like alluvial flats, flood plains and alluvial islands 
have supported dense agricultural population whereas the erosional features like 
the higly dissected granitic uplands and lateritic knolls cohered with forests are 
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less attractive for settlements. Besides, marine and riverine conditions have 
supported dsberies all along tlie water front. 

The settlements are (1) almost uniformly dispersed, (2) usually of small size’ 
because of dispersion and (3) are distributed more along the riverkanks and coast 
than elsewhere. The house types are also almost uniform. 

The. following classes of settlements can be recognised witli reference to their 
siting in the first instance and the major function in the second.' (1) Shore-settle¬ 
ments given almost wholly to fishing; (2) River-bank settlements developed near 
convenient landing places; (3) Roadside settlements sometimes .showing linear 
pattern; (4) .Settleincnts along the contact line of the hills and the agricultural 
lauds below; (4) Settlements on the alluvial islands; (6) Valley settlements com¬ 
manding the alluvial flats and (7) Forest settlements which arc small and developed 
in forest clearings. Ivastly come the “Census towns” which are somewhat 
urbanised and also bigger sized; leading among these is Karwar, which dominates 
the whole region. 


95. Nomenclature of the Jat Villages. 

A.. B. MUKBRJI, Udaipur. 

The nomenclature of the Jat villages in Upper Ganga-Jiinina Dofib, based on 
six principal factors, geographical, economic, historical, religious, ethnical and 
mythological, has been studied in great detail in this paper. Valuable data alwut 
the early pastoral economy, the later agricultural economy, the turbulent times 
with the necessity for defence, the scant regard for their religion and their recent 
immigration in Upper Oaiiga-Jumua Doab have been secured from the study of 
their village-names. 


(vi) Miscellaneous 
96. Tonjore—A Study in Historical Geography. 

M. S. VISHWANA.TI-I, Varanasi. 

The present paper deals with the important geographical development that 
occurrerl during the ancient period in Tanjore. Tanjore covers the whole of tlie 
Cauvery (or Kaveri) Delta, the mention of which is found even in the ancient 
classics like Valniiki’s Rnmayana. The Greek geographers like Ptolemy have also 
referred to it and clescribed two towns as ‘Khaberis’, an Bmporium at the mouth 
of the river Khaberns. 

Some changes have occurred in tlie course of the river Kaveri during the 
Historic periods. Tamil epics state that there were two courses of Kollidain 
(Coleroon) and Kaveri, namely, oM and new channels. But Hie channels which 
have been described as forsaken, show very little affinity, to a river. At the 
same time, Ptolemy's description of Khaberis as a flourishing port at tlxe mouth 
of Khaberos, confirms the fact that the river was very voluminous. The present 
channel of Kaveri is very narrow and ,that too remains devoid of water during 
the dry season, especially in the lower reaches. ^ 

Tanjore is proud of its ancient culture. Flood protection measures and irriga-' 
tional facilities were available even in those olden days, when people in other parts 
of the world knew very little about canal irrigation. This can be evidenced by 
the fact that an embankment was constructed along the river, as far back as 
6th centuiy A.D. when Karikalan was the Bmperor of tlia Chdla djmasty. It it 
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so strong that it has withstood the ravages of nearly 1,500 years. Some of tha. 
canals like Venuar and Arisilar, date back to the 2nd cenfnry A.D. Rajaraja I 
who flonrrahed during the 10th and the 11th century A.D. undertook aris work 
and was responsible for the construction of most of the canals. It was only during 
bis regime in the year 1004 A.D. tliat a definite system of land survey was brought 

in, and a land as small as 52,428 ^ojOOO ® (veli=7 acres) was measured. 

He was also responsible for a proper settlement survey for the suitable location 
of villages and towns. The habitations were divided, and sub-divided according 
to their importance. Tlie number of towns and villages in the greater divisions 
called ‘Nadus’ was also limited. There was a definite plan for the construction 
of the houses, looking after all the amenities required for the family. Every 
caste and community had its ouii location in a town or village. Temple was a 
common feature both in the village and in the towns. The temples were great 
centres of learning, but there were also some other essential features for a town 
like, a castle, a moat, forest just at the entrance, marketing centres, orchards 
and a market for sweet scented flowers at the entrance. The last one. can be 
found even now by the name of ‘I\x)-Kara-Terii' (I'lower Seller’s street) in the 
Soutli-south-eastern corner of the^Tanjore town. The towns also contained feeding 
places for poor people and visitors to tlie town. 

Trade and commerce w’as at the peak during the regime of Rajaraja I and of 
his successor Rajendra Chola 1. ft Ls said that the latter had conquered Sumatra 
and Java, besides Ceylon, and had sent an Ambassador to China in 1033 A.D. The 
leading port at that time was Kaveripattanam. 


97. Spheres of Economic Influence smd Power Potentials. 

B. N. MUKERJT, Calcutta 

This is a studj’ of the resources of the hi.g world powers including their 
dominions and colonies, after the .second world war, with a view to assessing the 
Role of Geography. Modern wars are not fought for territorial expansion but 
for creating spheres of economic influence which ultimately determine the foreign 
policy of the big and powerful countries, irrespective of their size. A geographi¬ 
cal analysis has been made which is expected to clarify the position of these 
spheres of Economic Influence and the country or countries bestowing their powers 
on them. 


98. Determination of Soil Organic Matter. 

S. VENKATARAMAN, Calcutta. 

Two methods viz., Walkley Black’s method and modified Schoicnberger’s 
method (Hallsworlh and Lahiri) have been tried for the determination of organic 
matter in soils. In the modified method a very small quantity of finely iwwdered 
soil is taken in a conical flask and heated for 10 minutes at 175®C. with 20 c-c. 
N/2 K,Cr,0, and 20 c.c. of concentrated H.SO, over a bnnsen flame instead of 
in a snlpurhic acid bath ft>r one and a half to two minutes. I'he unreduced 
dichromate is determined by the addition of N/2 ferrous ammonninm sulphate 
with 0*5% diphenyl amine as indicator. 

It has been found that tlie recovery value of heavier soils is higher when 
tte modified Scholenberger's method is used. It is also found that the time factor 
does hot stmid in the way of adopting the modified method for rastine analysis. 
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99. Methods of Isopleth Mapping. 

vSIVAPRASAD DAS GUPTA, Calcutta. 

The paper deals with the common procedures of drawing various kinds of 
isopleth maps. 

A tuethod is-described for deriving isopleth lines from dot maps. In those 
dot maps where dots are drawn with clarity and therefore arc countable, it is 
quite possible to calculate the density of dots per unit area all over the map. 
The dot map may be divided into suitable small blocks of either square, circular 
or any other shape, the density values then worked out for each unit area and 
the isopleth lines drawn with these values. Various methods are described for 
calculating the density values. 

Possibility of using photographic method i.s also indicated in the present paper. 
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1. Studies on a bacteriophage of Escherichia coli. 

S. K. BOSK, Lucknow. 

Tlie paper deals wiUi tlie effect of allra-vitdet radiation on the activity of free 
and adsorljed phaKe, and the inactivation rale of the phage as induced by heat 
energy. The pH stability of the phage ha.s been deterniined. 

The rate of adsorption of the phage to the host and the intracellular growth 
of this virus has also been studied in detail. 

As far as tlie author is aware this phage, active on the communis strain of 
Escherichia coli, has not been recorded before. 


2. Top Necrosis of Cyamopsis ptondoides D.C. 

G. vS. Vr{RMA and P. N. SAXENA, Lucknow. 

Cyamopsis psoraloides D.C. (Guar) is widely cultivated in many parts of India 
and is used as a food and forage crop. This was found to be infected by a virus 
disease hitherto uiidescribed from India. The incidence of infection in the field 
was observed to be about 90%. 

The initial foliar symptoms were yellowing and stunting, rarely a chlorotic 
mottling. On leaflet.s small chlorotic depressions were observed which later became 
necrotic. Subsequently these coidesce and the necrosis spreads downwards tlirough 
the petiole to the stem. The inflorescence was also found to be affected. As the 
season advanced tliere was a general necrosis of tlie stem and growing point, the 
young leaflets began to shed and finally a bare stem was left with some bronzed, 
curled necrotic leaves. 

Transverse sections of the leaflets revealed that the necrosis started superficially 
from epidermal cells; later it spread deep into the mesophyll. 

The disease was found to be sap-transmissible to Cyamopsis psoraloides, 
Phaseolus vulgaris, Tobacco and Datura strainonium. The thermal inactivation and 
dilution end point were found to be 70" (approx.) and 1 :1,000 respectively. 

There is great possibility of the disease being seed transmitted in view of tlie 
observations made. ■ 

The disease was first observed by K. Starrehester in 1944 in Oklahoma and 
subsequently described by Cooper (1949). 

As far as the authors are aware there is no record of the disease from Lidia. 
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(ii) Bacteria 

3. Studies on the sporogenesis of Bacilli in fluid medium—I. Sporulation of 
Bacillus Subtilis. 

S. i:. JIAJUMDRR and M. C. PADMA, Mysore. 

Tlie ferinentation media were le.>ted for the sporogeuic action on the vegetative 
ct!!!.*} of Bacillus subtilis. D-xylore in coiitra.st to other sugars exerted sporogenic 
inflnncc. Kffects of buffering the fermentation bnjths with phosphate buffers to 
rectify the adverse effets of different carbohydrate.^ on tlie reaction of the media 
which influenced the sporulation of the organism were studied. A comparative 
study on the actions of different pentoses (Ribose, Xylose and Arabinosc) on the 
growth and cellular morphology of the vegetative cells of B. subtilis has been 
made. The influence of xylose on the growth phases and spore yield in shake 
culture of the organism have also been reported. The authors have indicated the 
possible mechanism of sporogenic stimulation by P-xylose on B. subtilis in this 
paper. 


4. Survey of Antagonistic Bacteria Isolated from Soils of India and Indonesia. 

MIRA PURKAYAvSATHA and P. N. NANDI, Calcutta. 

From 123 soil samples collected from Indi.n and Tiidonesia, 500 bacteria were 
isolated which exhibited antagonistic properlie.s in the soil dilution plates. Of 
these 312 (62-4%) isolates were found to be active against at least one of the 
following test organisms : 

Aspergillus iilgcr, Curvularia sp,, Fusarium vesinfeclum, llelminthosporium 
sativum, Alteruaria solani, Staph.aureus, E.CoU, Eh. lyphosa and V.cholerae. 
These were inhibited respectively by 19%. 44%, 24%. 33%, 22%, 33%, 13%, 9%, 
and 13% of the cultures. 24 enlturcs inhihiled all the lest fungi, 45 inliibited 
all the test bacteria and 3 were antagonistic to all the te.st organisms. 

When the bacteria were grown on Potalo-peptone-brotli, the pH increased 
from an initial value of 7-4 to 8 or above. In many cases ntfiximitm in the anti¬ 
biotic litre was reached in 24 hours. Inspitc of heating at 100*C for 30 min. the 
antibiotic properly was retained by 73% of the cnllure filtrates but only 16% 
could stand autoclaving at 120°C. The antimicrobial spectra of the heated or the 
autoclaved samples were not always similar to those not heated. 


5. The Sugars of Axotohacter indicum. 

M. PURKAYASTHA and P. NANDI, Calcutta. 

Azotobacter indicum Starkey and De is remarkable for its gummy nature. 
WTien 80% ethanol extract of 7 day old cells are subjected to paper chromato* 
graphy on Whatman No. 1 filter paper with phenolwater, butanol-acetic-acid-water 
2:1:1, butanol-pjnridine-water 10:3:3 and tertiarybutyl alcoltol-0-25% piric acid 
4:1. 3 sugars are delected : glucose, fructose and sucrose. When the residue from 
80% ethanol extract is wa.shed and refluxed in 90-95% formic acid or N HGI for 
3 hours, evaporated to dryness, dwsolved in pyridine and chromatographed as 
described above, the same sugars are obtained. Glucose has the highest cooceti* 
tratiou. ■ ; - 
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6. The Anuiio«MHl Compositioii of Four Specie* of Asotobeeter. 

M. PURKAYASl HA and P. NANDI, Calcatta. 

The amino'acid composition of four species of Azotobacter viz. As. indicum. 
As. vinelandii. As. chroococcum and As. agile has been studied by pai)er chromato¬ 
graphy. These were grown on mannit' 1 (or sucrose) phosphate agar for 7, 10 and 15 
days and extracted in 80% ethanol, filtered and aliquots of the concentrated 
filtrate chomatograpbed to dimensionally on Whatman N. I fdter paper with 
phenol water and butanol acetic acid water 4:1:1 as the developing solvents. 
The residue was hj'drolysed with 6 N HCI in a scaled tulx; at 110“C for 36 hours, 
evaporated to dryness, dis.solved in water, aliquots chroinalograplied. The 
niuhydrin positive substances were eluted in pyridine water 2 ;8 and the concentra¬ 
tion of aminoacids estimated colorimetrically. 

Free aminoacids in Azotobacter are very few particularly in Az. indicum. In 
the acid hydorlysis however a large number of aminoacids are present and in high 
concentration. These are aspartic acid, glutamic acid, glycine, serine, lysine, 
cystine, glutathiore, ornithine, arginine, threonine, alanine, a-aniiuobulyric 
acid, valine, proliiie, phenylalanine and leucine. Glutamic acid is present in the 
highest concentration in all the cases. The nitrogen which is fixed by these 
organisms is thus rather quickly converted to protein. 


(iii) Algae 

7. Studies in the various modes of perennation of blue-green algae of Annamalai- 
nagar. 


(Miss) SAROJINI MENON, .Annatnalainagar. 

This study pertains to the various inodes of perennation of the sub-aerial 
blue-green algae of .Annaraalninagar. Observations were made during the months 
of May, June and July when the drought was at its zenith. 

Four important inodes of perennation. have been observed : 

(a) The non-filamenlous type.s perennate by means of »aiinospores which are 
spores formed by repeated cell-divisions. In Chroococcvs 8 such spherical spores 
are formed witliin a cell. In Gleothcce and Aphcnocapfa the nmnbcr of spores 
is indefinite : Gleothece having hemispherical and .-I pbcuocapsa having spherical 
spores. 

(b) In some cases where the triclionies are aggregated togetlier as in 
Microcoleus and Tolypothrix each trichome gets separated as a ‘filament’ having 
an independent mucilagcnons covering during dry seasons. 

(c) A majority of the members, however, tide over the unfavourable conditions 
by the formation of hormocysts, which are .short lengths of the trichomes until 
rounded ends and abundant mucilage. In Oscillatoria and Lyiigbya, they arc 
broken parts of the trichome ; in Calothrlx and Rivtilaria they are formed from 
the cells below the terminal hair; and in Scylonema they arc <leveloped from 
the tips of the branches. The number of cells in a hormocyst varies from one 
to twelve. 

: (d) . Iii addition to these, perennation takes place also by the formation of . 
akinetes which are specialised spore.*;. This has been found only in a few members 
like Aphanisomenon, Nostoe, Calothrlx and Gleotrlchia. Akinetes liave thicker 
walls and abundant food reserve. 
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8« Some new koati of Cephaleuros from ffiluur. 

A. S. YADAV, Patna and J. G. SRIVASTAV, I^ucknow. 

Twenty hosts of Ccpitaleuros collected from different parts of the state have 
been reported. It is interesting to note that of the large number of monocots 
examined so far, not one u-as found to be associated with the Alga. 

The alga on Mtunini;ia dciiliculata Mucll, Millitca auricniala Baker, and 

Swietenia macrophylta King, .seemed to be parasitic as welhstained free hand 

section through the algal lesions .showed penetration through the leaf lamina and 
discoloration of the tissues extending .sometimes into the me.sophyll. In ca.se of 
Piper loiigitni, /.. the alga is also parasitic as reporlecl (Sharpies, li>23). 

In the rest of the ca.ses it was found to be simply epiphytic. 


(iv) Fungi and Plant Diseases 

9. Effect of different Carbon sources on the production of a Fungistatic substance 
by an Actinomyces Antagonistic to Alternaria aoiani and Helmtnthoaporium 
oryzex. 

K. C. B.\SU CIIAUDIIARY, Agra. 

A fungistatic substance, produced by a species of Actinomyces, was reported 
(Basil Chaudhary 1956) to be antagonistic to the growth of Alternaria solaul and 
Hchninthospoiiuni oryzeac. Presently the effect of 8 different carbon .sources 
(Xylose, Galactose, Glucose, Sucrose, Maltose, Lactose, Glycerol and Mannitol) 
at equivalent carbon concentrations was investigated on the pnwluction of the 
fungistatic, substance. The fungistatic potency was measured by fserial Dilution 
technique at regular intervals of 7, 10, 13 .and 16 days fifter which tho dry weight 
of the mycelium wa.s taken to liiul out the amount of growth. Glucose was found 
to be the best carbon source for the production of the fungistatic substance.* Next 
in order came galacto,se, maltose and lactose followed by sucro.se and xylose. 
Glycerol and mannitol were the poorest .sources. 


10. Market diseases of fruits and vegetables in Kumaon. I. Cottony leak of beans 
(Phascolus vulgaris). 

K. vS. BH.VRGAVA and S. C. GUPTA, Naini Tal. 

During the summer of 1955 a serious disease, of stored Ijeans with abundant 
cottony mycelium and leaky appearance was noticed in Naini Tal market. The 
causal organism was brought into culture 'and identified as Pyihium dc Baryanum. 
The parasite is unable to infect sound tissues but enters through a wound. The 
infection .spreads very tiuickly at 20° to 25°C. Careful handling and other .sanitary 
measures help in eliminating the di«ea..e. The spore.s of the fungu,s arc carried 
from the .soil on the pods before they are picked up. 


11. Market diseases of fruits and vegetables in Kumaon. II. Rhizopus rot of 
Plums fPrunus eommunU). 

K. vS. BHARGAVA and S. C. GUPTA, Naini Tal.*" 

A serious rot of ripe plum in Naini Tal during summer months as found ^ to 
be due to a species of Rhizopus. The affected areas became very soft and the 
entire fruit .soon got covered by abundant mycelium and a mass of black sporaii^a 
within a short iwriod. At room temperature (19"-21°C> tlie myceliuni penetrated 
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the tissue and the entire fruit became mouldy. The organism is capable of infecting 
peach but does not infect pears, apples or persimmons. Experiments showed 
that it is a wound parasite. The most suitable temijcrature for its spread was 
found to be 25“C. Rhizopus rot can be reduced by careful handling to prevent 
mechanical injury and segregating sound fruits from the cracked one.s. Keeping 
the fruits at low temperatures during transit will greatly eliminate the spread 
of Rhizopus rot. 


12. The Pexizaceae of the Muasoorie Hill*— V. 

K. CASH, K. S. THIND and h. R. BATRA, Amritsar. 

This paper deals with the llirce new species of Pezizaceae collected recently 
from the Mussoorie hills. These belong to the genera Sphaerospora. Humarina, 
and Humaria: 1. Sphaerospora (s|). nov.) does not agree with any described 
species found. It differs from .*». pata^tonica Rehin in smaller spores (12—15/i in 
diameter), and from the other red species of the genus in smooth spores. 2. 
Huuiartna (sp. nov.) is differentiated from nil other spccic.s of the geiins in the 
chocolate-brown colour of the apothccia and the lon.g, broatlfnsoid stores 
(25—33 X 7-8 -10/i). 3. Humaria (sj). nov.) : No species of the genus has been 
found which agrcc.s with this in the brown hymenium, fasciculate hairs and large, 
smooth spores (17-5—26-4 x lO-S 1.1/0. It resembles lluwaria gilva Bond, which, 
however, i.s found on burnt places and possesses suiuller spores without any 
guttules. 


13. Disease intensity and crop-loss estimates in the Wilt of Gram. 

S. K. CHAUHAN, Agra. 

A preliminary investigation was made on wilt of gram [Cicer aricntlmim L.) 
caused by Fusarium orthoceras .App. & Wr. with reference to disease intensity 
and crop-losses. The tempo of tiisease development in relation to soil temperature 
was also studied. A suitable technique was developed to measure the di.se.ise inten- 
.sity by reducing the visual observntion.s of symptoms to a quantitative index 
depending upon the period and extent of wilting. The data were analysed statistic¬ 
ally and correlation and regression, coeffecients were determined. The average 
disease intensity score per plant was 72-931 (±1-680) and 73-560 (±2-060) and the 
loss in yield I2-489g- (±0-470) and 13-471g- (±0-846) in two fields respectively, 
indicating that the loss in yield is highly significant and that there is a definite 
relationship between disease intensity' and loss in yields. The correlation 
coefficients (V values), significant at 1% level, are 0-929 and 0-403 in the two 
fields respectively. Regres.sion coefficients ('b' values) were calculated since ‘r' 
values are significant, and indicate that for each 1% increase in the disease 
inten.sity, losses in 3'ield in the two fields amount to 0-261 gm.s. and 0-166 gms. 
respectively. In order to find out whetlier the two 'r’ values (0-929 and 0-403) 
differ significantly from each other, standard error of the difference between the 
two V values Is calculated and found that the difference (1-2238) between the two 
V values is more than twice the standard error (±0-146) indicating significant 
difference which is also seen in the 'scatter* of the graphs. 

The tempo of disease development indicates that the disease is in a dynamic 
state and increases steadily and >9 closely associated with increase in soil 
tempetatnrej 
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14. Physiologic voriatioa in isolates of Fusariiim Orlhoceras eaosiag Wilt of 
Gram. 


S. K. CIIAUHAN, Agra. 

A cuUnral study of some isolates of Fusarium orthoceras App. & Wr. causing 
wilt of gram in Agra district revealed significant variations. A preliminary investi¬ 
gation was made with nine isolates. Physiologic variations witli regard to radial 
sjjrcad, colony characters, type of mycelium and dry weight were studied, and 
three distinct forms appear to constitute the nine isolates. Physiologic variation 
accompanied with variability in pathogenicity has been observed earlier by a 
number of workers in Fusaria, (Brown 1925, Subranianian 1952, Varma 1954), and 
work on these lines will be taken up. 


15. Effect of methods of cultivation on the incidence of “Brown spot*' disease 
in Aus (autumn) paddy. 

S. B. CJIATTOPADHYAY and N. K. CHAKRABARTI, Calcutta. 

While searching for varieties of iwiddy resistant to the infection of Hehntnthos- 
porium oryzae Breda de ITaan (the causal organism of ‘brown spot’ disease), 
under conditions in West Bengal, it has been ob.served by Chattopadhyay and 
Chakrnbarti (1955. Proc. Ind. Sc. Cong.) that the varieties differ in their degree 
of resistance to the infection of the pathogen. It has further been observed that 
the reaction of an individual variety is also variable under varying condition 
affecting growth and metabolism of the host. ‘Aus’ (Autumn) paddy in West 
Bengal is grown under boih broadc.ist and transplanted condition. Observations 
were made on six different varieties of ‘Atis’ paddy grown under both broadcast 
and transplanted condition in replicated and randomized plots for two consecutive 
years. Data taken of leaf and grain infection, show that the intensity of infection 
of leaf as well as grain in any variety, is always more when grown under the 
transplanted incthud of cultivation as compared to that under the broadcast 
nietliod of cultivation. It was further observed that the difference among the 
varieties in their reaction to infection i.s more pronounced under l>roadcast method 
of cultivation. No correlation was ob.served between the intensity of leaf infection 
and grain infection. 


16. Relationship between anatomical characters of leaf and resistance to infec* 
tion of Helminthosporium oryzte in psuldy. 

S. B. CHATTOPATHYAY and N. K. CHAKRABARTI. Calcutta. 

Varieties of paddy grown under same conditions and e.xposed to the same 
degree of infection, vary in their degree of re.sistance to the attack of Helmlntkos- 
porimn oryzae. Infection of paddy leaves by Helminthosporium oryzae has been 
observed to lake place by direct mechanical penetiation of the cuticle. So observa-. 
tions were made to find out whether variation in resistance noted among the 
different varieties, in this case, is correlated with the characteristic anatomical 
features of the leaf. Data were taken of the thickness of the outside and epi¬ 
dermal cells, number of silicated epidermal long cells and i|>idermal bullifomi. 
cells and SiO, content of the leaves of five different varieties of paddy, showing 
varying degrees of infection, namely Patnai 23, Asra 108/1, Bbasamanik, Tilak- 
katchery and Badsabhog 72. In varieties Asra 108/1, and Badsabhog 72 showing 
more leaf infection consequently more to the attack of susceptibility the pathogen, 
total thickness of the cuticle and tlie epidermal layer, particularly the; latter is 
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comparatively much low. Varities Asra 108/1, and Badsabhog 72 also have fewer 
number of silicated builform cells, in comparison to others. No correlation was 
however observed between SiO, content of the leaf and resistance to infection. 


17. Saltation in HelminthompotUtm oryza Breda de Haan. 

S. B. CHArrOPADllYAY, and C. DAS GUPTA. Calcutta. 

Study of twenty*three isolates of Helminlhosporium oryzae in West Bengal, 
reveals that saltation is rather frequent in the fungus uuder certain conditions. 
In cultures, localized mycelial areas arise differing strikingly in appearance from 
the rest of the mycelial growth being white in appearance. These localized 
patches constitute saltant areas. Pour distinct types of saltation v.irying in mode 
of appearance of saltant areas are noticed. Temperature of 26'’C has Ixien found 
to be most favourable for the appearance of tlie saltant areas. At STC, salta¬ 
tion is irregular and saltant areas are often ill-deliued. .\t 2PC, saltation is very 
infrequent, particularly in Richard’s agar. Saltation was more i)ronouiiced in 
maizemeal agar and oatmeal agar than in Richard’s agar. Sporulntion is practi¬ 
cally absent in a typical saltation area. The very few conidia that are produced 
in a saltant' mycelial patch are smaller in size (32-3-91 ■2/iX7-6-13'4/x upto 7 
septa, average size 62-7x 11-4/*-5 septa) as compared with normal .size 
34-47—158-95X7-66-17-24.tt and upto 12 septa. Reversion to original parental blai;k 
mycelial form takes place gradually at 21^0 on repeated snbcnlturiiig. But at 26‘’C 
complete reversion to ]>arcnlal form does not take place, even after a number of 
generations in subcultures. 


18. The Clavariaceae of the Mussoorie Hills—^II. 

H. J. H. CORNUR, K. S. THIND, and G. P. S. ANAND, Amritsar. 

In this paper five new species and two new varieties of Clavarias collected 
from the Mussoorie hills (5,009—7,000 ft. altitude in the North Western Himilayas) 
are described:—1. Ramaria flaviceps .sp. nov. which is closely allied with Ramaria 
flava (Pr.) Qu61., but differing in line much smaller spores (7 -10-5x4—5-3/* 
against 11 — 18x4-6-5;* spore size of R. fiava) and unchanging flesh. 2. R. flaviceps 
sp. nov. var. cremea var. nov., which lias wide and more clearly marked spores 
than the type form and lacks the yellow tips to the branches. 3. K. clarobrunnea 
sp. nov., which resembles R. holonibella (Atk.) Corner but it lacks the red brown 
and viuaceous colours. 4. R. cameltcolor sp. nov., which is characterised by the 
large, profusely branched, very light camel-brown or buff coloured frnctificatious, 
and clamped hyphae. 5. R. camelicolor sp. nov. var. rufa var. nov., which has 
faintly red fruit bodies. 6. ClavuUna Mspidtilosa sp. nov. which is characterised 
by the possession of fascicles of hyphae in the hymeuium which is thus described 
here as minutely hispid. 7. Clavaria amoenopsis sp. nov., which is characterised 
by simple, very pale orange-yellow fruit body, and hyphae and basidia without 
clamps. 


19, Tlia Clavariaceaa of the Mussoorie Hills—-VII. 

B. J. H. CORNBR, K. S. THIND and SUKH DBV, Amritsar. 

This paper deals with four new species of Clavarias collected from the 
Mn^oorie hills (5,000—7,000 ft. altitude in the North Western Himalayas) daring 
August and September, 1954-55. These belong to the genera Ramaria, 

.. .. ■III---29: V./ V- : 
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and Typhula: —1. Pterula decumbens sp. nov. is characterised by tlie decumbent 
habit and the prostrate main axis giving out laterals. The presence of prostrate 
to sub-erect main axis which is attached at places by rhizoidal branches and giving 
out sub-erect to erect laterals in a feature peculiar to this fungus. This fungus 
is intermediate in its growth habit between Pterula and Allantula and is interest¬ 
ing in showing how the loss of erect habit has occurred. 2. Ramaria echino- 
Virens sp. nov. is a distinct new species, which from the vires(%nce, must be 
near Ramaria, ochraceo-virens (Juugh.) Donk. However, it is differentiated from 
the latter in having larger fruit bodies, larger and more strongly echinulate spores. 
3. Typhula longispora sp. nov. which is characterised by the rather long and 
narrow sixires. 4. Typhula species {.sp. nov.) which ha.s not been named as yet. 
It'is characterised by the hynienial cystidia. T. virgala Remsberg has similar 
spores, but stouter fruit bodies and different sclerotial structure. 


20. Biometrical studies oa Uredospores of Pueetnia penniaeti Zimm. causing 
rust disease of BojfV (Penniaetum typhoidea Stapf. & Hubb).. 

G. G. DAIvBLA and S. SINIIA, Agra. 

Physiologic speciali'/ation in Puccinia pcnnisetl Zimni. causing the rust disease 
of bfl/ra {Peuniseium typhoides Stapf. & Hubb.) reported by Basu Chaudhary & 
Siuha (1955) was put to the test of comparative morphology of the uredospores, 
as indicated by width-to-Iciiglli ratio (1/w ratio). A.s a preliminary measure only 
eleven samples of the ru.st, collected from different localities were examined. 
Following the technique of lycvine (1928) one hundred uredospores from each 
sample were measured and the results analysed statistically following the 'analysis 
of variance' method. 

The results indicate that nredo.sporcs from closely situated localities in Agra 
District can be grouped in three categories (1/w ratios: 1-220, 1-281-1-330 and 
1-369), and in Jaipur District into two categorie.s (1/w ratios: 1-238 and 1-297). 
Uredospores from widely separated localities (Agra, Jaipur, Kanpur, Nagpur and 
Poona) fell into three categories (1/w ratios: 1-238, 1-281 and 1-43(V—1-454). When 
all the samples were combined in one calculation, only fonr categories 
(l/w ratios: 1-22—1-238, 1-281 — 1-330, 1-369 and 1-430—1-454) were obtained, and 
curiously enough samples from Kanpur, Nagpur and Poona fell into the same 
category. Extended work on the above lines is in progress. 


21. Amino acids from vegetative myedia and rbizomorpha of Armillaria meW ea. 

A. DASGUPTA and P. N. NANDI. Calcutta. 

Amino acid contents of the rhizomorphs and the vegetative mycelia of 
Armillaria mellea were studied by the paper chromatographic technique. After 
growing the fungus in 2% malt solution for 60-70 days, when profuse rhizomorphs 
came out, these were cut out, washed, dried and a weighed amount (dry wt.) 
was hydrolysed with 6N HCl for 36 hours. The vegetative mycelia were likewise 
dried and the same amount (dry wt.) was treated in the usual way. Pollpwirig 
subsequently the usual practice, both the samples were applffed on separate filter 
papers (Whatman No. 1) in equal quantities. Presence of the amino adds was 
indicated on two-dimensional paper chromatograms, using phenol-watdr and 
n-bntanol-acetic acid-water (4:1 :1) as the developing solvents. The spots were 
made visible by spraying the papers with 0-1% ninhydritt solution in n-tmtanol. 
Intensities of the spots were judged visually. 
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Little qualitative aud quantitative differences were noted in the amino acid, 
contents of the two materials. Among the predominant ones present in both were 
aspartic acid, glutamic acid, lysine, serine, glycine, u-alanine and leucine. Threo¬ 
nine, glutamine, valine and proline were of comparatively low intensities and 
present in both. Four spots could not be identified, of which 2 were of fairly 
good intensity ; one such prominent nnidentiffed spot w’as present in vegetative 
mycelia, being absent in the rhizomorphs. Its RF value was 09 for phenol-water 
and 0-14 for butanol acetic acid-water. The colour was blue. 


22. Effect of Boron on Mango Necrosis. ''' 

S. N. DASGUPTA and C. SEN, Lucknow. 

The present paper deals with the effect of Boron on mango necro.sis. The 
experiments were carried out in an orchard well-known for heavy incidence of 
necrosis. Five, ten and fifteen fully blooming trees were sprayed twice with 
6 lb.s. of lx»rjix per 100 gallons of water and once with 6 lbs. of borax per 100 gallons 
once and 8 lbs. of borax per 100 gallons respectively, and an ecjual number of 
trees were kept under observation as controls. 

A fruit count was made and it was found that among the test plants out of 
a total of 3953 fruits only 179 became necrotic with the total percentage of disease 
only 4-53% while among the controls out of a total of 2843 fruits as many as 
898 became necrotic with the total percentage of disease 31-48%. 

The results of tne experiments were corrolwrated by statistical analysis which 
showed (a) that there is a definite preventive effect of borax on mango necro.sis, 
(b) that the degree of air pollution affects the degree of necrosis, (c) that .spraying 
twice is in no way advantageous over spraying once in preventing necrosis, and 
(d) tliesefficucy of borax remains stationary as the ix>Ilulion of air increases, thus 
increasing necrosis. 


23. Influence of soil temperature on stem-rot disease of Coriander caused by 
Sclenttinia aclerotiaram (Lib.) de Bary. 

J. S. GUl>TA, Agra. 

Inve^igations were carried out to see the influence of soil temperature on the 
stem-rot disease of Corimidrum sativum Linn, caused by Sclerotinla scleroUonim 
(Lib) de Bary. Seeds were sown in sterile field soil contained in alluminium 
tumblers under glass house conditions daring November 1955—February 1956. At 
8-10 leaf stage of the plants the tumblers were transferred to four temperature 
tanks maintaining temperatures of 19®C (±1), 24“C (±1), 29“C (± 1) and 34’C (± I) 

respectively. The upper layer of the soil was inoculated witli the fungus mycelium 
^vionsly grown on corn-sand medium. Six replications of the tumblers, each 
containing 3 plants, were used and the entire exiieriment repeated. Necessary 
controls were kept. 

The results indicate that ultimate percentage mortality was 100 at 19*C and 
24®C, but the death rate was slower in the latter condition. In 29*C and 34*C 
aoU*tmperetnre, the disease did not occur, but yellowing of the host due to high 
temperature was observed at 34*C. At 29*C there was no adverse effect on the 
host. The optimum soil-temperature range for disease development is in agree¬ 
ment, with the range for the growth of the pathogen under cultural conditioai 
reported by .Mundlfur (1934). 
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24. Eatimation of sugar and starch in healthy and diseased fandts of Coriander 
attacked by Protomye^M maerotporuM Uag. 

J. S. GUPTA, Agra. 

Karlicr chromatographic detection (Gupta, 1954) of certain sugars in healthy 
and diseased fruits of Coriandrum sativum h. infected by Protomyces macrosporus 
Ting, indicated the presence of glucose, fructose, sucrose and one unidentified 
sugar in healthy fruits and diseased fruits showed the 'spots' for glucose alone, 
ynantitative estimation of sugars and starch carried out in the present investi¬ 
gation, employing Munson and Walker’s method, revealed that in diseased frnits 
total and reducing sugars are lowered by 1’63% and 0*40% respectively, wliile 
invertable sugars and starch are completely absent in comparison to healthy 
fruits. 


25. A new species of Chytridium from Lucknow. 

K. JOHN (Miss), Lucknow. 

This paper deals with the life history of a species of Cliytridiura parasitic in 
Closterium sps. whicli was collected from a local tank. The different develop¬ 
mental stages of the fungus were studied by preparing hanging drop cnltnres 
which were examined at definite intervals and also by examining fresh material 
from the lank everyday. The development of the zoosporangium, the liberation of 
the zoospores and the nature of the resting spores are given in this paper. 

A comparison of the present fungus was made with the existing species of 
Chytridium as classified by Sparrow .and Miss Whiffen and it was found that tlie 
present form differs from all the known forms in the size and shape of its 
sporangia, rhizoids, apophyses and resting sixjres. Therefore this fungus*is pro¬ 
visionally identified as a new species of Chytridium. 


26. The irole of Osmotic concentration of the substratum in the evolutionary 
Morphogenesis of Fungi with special reference to the development of Gsnidium. 

S. K. MAJUMDER, Mysore. 

In the evolutionary process fungi belonging to the same nutritional group 
have undergone the morphological changes in response to the ecological condition 
of the substratum. This adaptive transformation of the morphology of the orga¬ 
nisms has given rise to the different forms of structures at various stages in the 
proce.ss of evolution even in the development of conidium in the .saprophytes, the 
so-called moulds. The evolutionary changes in the physiological aspect of the 
moulds belonging to the Mucorales and Moniliales have been discussed. The 
morphological relationship with the members of nutritionally similar group of 
fungi has been correlated with the ecological condition and has been treated 
in the evolutionary scale. The comparative osmotic condition in the cells of 
Mucor, Rhizopus, Cunninghamella, Trtchoderma, Verticilliastrum^Pcniclilium and 
Aspergillus and the conidial transformation has been elaborated on the basis of 
ecological adaptations. The theory on the evolution of the conidial forms has 
been elucidated on the basis of the experimental findings. It has also been ^s- 
enssed that in the scale of evolution the morphological adaptations were possibly 
synchronous with the physiological adaptations in the saprophytfo cmiidiul forms 
of moulds. 
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27. The MsHKonycetes of the MuMoorie HUla—IV. 

G. W. MARTIN, K. S. THIND and H. S. SOHI, Amritsar. 

Three new species of Myxomycetes collected from the Mussoorie hills during 
August, 1952, are described in this paper; 1. Stemonitis mussoriensis sp. nor. is 

closely allied to Stemonitis webberi Rex but is easily differentiated and charac* 

terised by the very much shorter sporangia (up to 1-8 inin. tall against 5—15 mm. 
sporangial height of S. webberi), very much larger spores (10‘&—12*3 j* against 
8-9 ft spore size of A', webberi) with more conspicuous markings. 2. Tubifera 
papillata sp. nov. outwardly resembles Tubifera microsperma (Berk. & Court.) 
G. W. Martin from which it is differentiated by its larger and uniformly papillate 
spores. No other species of 'Tubifera is reported to possess this papillate feature 
of spores. 3. Lamproderma species (sp. nov.) which has not been named as yet. 

It is different from all the reported species of Lamproderma in its very short 

orange coloured stipe, very .short columella, rigid and dark capillitium with pale 
tips, and coarsely and sparsely verrncose spores (9-11 n in diameter including 
the warts). 


28. Ultraviolet induced morphological and cultural mutations in P. notatum. 

A. K. MISHRA and P. NANDI, Calcutta. 

Conidia of a strain of P. notatum were irradiated with ultraviolet rays emitting 
from a Phillips Germicidal lamp whose 85 per cent of the radiant energy was in 
the region of 2537A. The plating was done in Czapek-Dox agar medium after 
proper dilutions. Colonies appearing from irradiated spores wei-e picked up at 
random, transferred to Czapek-Dox agar slants and incubated for 10 days, after 
which they were examined for morphological and cultural didereuces. Out of 
the 2§0 strains examined, 164 proved to be mutants, behaving differently from 
the parent in morphology and penicillin production. 

Mutants were found to have changed in growth rate, colour of the spores, 
texture of the colonies, pigment and antibiotic production. 

Six different types of biochemical and cultural responses were observed among 
the 164 strains. 

Out of the 57 strains which were morphologically changed, 18 produced same 
amount of penicillin as parent, 32 produced less penicillin and 7 produced no 
penicillin. 

Out of the 107 strains which were unaltered morphologically 15 produced more 
penicillin, 86 produced less penicillin and 6 produced no penicillin. The course 
of biosynthesis of any compound can now be studied by considering the gene- 
enzyme blocks which may ocair at varying steps in the course of biosynthesis by 
an organism. The loss of certam property in mutants can be explained on the 
the basis of a loss of a specific engyme which controls the reaction concerned. 


29. Cereospont Leaf Spot of Lettuce. 

B. PADHI, Cuttack. 

A leaf spot disease has been observed on a variety of head lettuce, Loctuca 
sativa L. grown last winter in a garden at Cuttack of Orissa State. The disease 
appeared about the middle of February 1956 and caused severe damage to the 
salad crop in the late growing season. The amphigenous greyish brown spbtSi 
npto ordinanly 5 1 ^. aqossi are more abundant on outer and older leaves fhM 
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on inner younger leaves. Spots do not develop on the youngest lietirt leave.s of 
the plants. The spots start as water soaked pin heads but as tliey grow in size 
a white or blenched necrotic centre about 2 mm. in diameter develops at the 
infection site. The i.pots are more or leas round but often coalesce and^irregular 
scorched areas ri;snli. The conidiophores are cespitose, unbranched, geniculate, 
few septate 51-100-154 /jt lung, about 5 broad and slightly brown in colour. The 
conidia are apical, acncular, curved, base broader rounded. 102-142-192 /i long, 
about d n broad at base, 11-16-22 celled, hyaline in colour. 

The fungus pathogen though, differs in couidinin and conidiophore measure¬ 
ments, has been identilietl as Cercospora longissima Sacc. which has been reported 
on lettuce from Italy and U.S.A. It is hereby recorded for the first time in India. 


30. Dry rot of Banana. 


J. N. RAI, Lucknow. 

The paper deals with an internal dry rot of Itaiiana fruits, a disease hitherto 
unrecorded. A preliminary survey revealed that the disease was of rare occurrence. 
The symptoms of the disease have been ilescribed in detail. The affected fruits 
arc fresh and healthy in their external appearance and the disease becomes apparent 
only when they are cut in two halves. In advanced stage of the disease, due 
to death and disintegration of the cells an irregular cavity running almost through¬ 
out the length of the fruit is formeti. The tissue lining the cavity is dry, hard 
and brown in colour and retains this character even after the ripening of the fruit. 
Histopathological studies revealed the presence of copious fungus mycelium in the 
di.seased tissue. 

\ species of Fusarium was constantly associated with the disease and later 
pathogenicity tests ]>roved this fungus to be the causal organism. 

The symptoms of the disease, the presence of only few diseased fruits in a 
healthy bunch as also the preliminary study of the morphology of the causal 
organism indicate that this disease is not related to tlie Panama disease can.sed 
by Fusarium oxysporum cubense. 


31. Seed borne Fungi of Paddy Oryza saliva L. in Hyderabad State. 

V. RAVINDRANATH and SYED VAHEEDUDDIN, Hyderabad. 

Daring the period of one year about 353 paddy samples were examined from 
different paddy growing districts. Thirty seeds from each suspected sample were 
plated in three batches of ten seeds each and kept for incubation. No distinction 
was made between ectophytic and endophytic fungi. The fungal growth was 
observed from the third day. The different fungi were transferred into separate 
culture tubes for identification and pure cmlture purposes. The fungi were identi¬ 
fied on the basis of spore characters and spore bearing l)odies. The data revealed 
that Curvularia sp. were very prevalent in the majority of samples j^osely followed 
by Helminthosporium sp. Fusarium sp. Altemaria sp. The molds—sp. 
Aspergillus sp. and Penicillium sp.—-were also frequently found in that order of 
frequency. The symptoms on the seeds in majority of cases, suggested the pre-! 
sence of Curvularia sp. The field data collected indicated that there was ho cbrela- 
tion between the occurrence of the disease in ^e vegetative porthms nf the jilant 
and the symptoms on the seeds. 
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32 . Cidtuiml StiidiM of • Sootor Voriont of Rliuoctoiiio aoUni Kulm. 

R. Y. ROY. Banaras. 

Two sectors were observed by the autlior in a pure culture of Rhizoctonia sotani 
kuim isolated from sea-kale (Crambe inariltma). A study of the two sectors from 
the point of view of growth, colour etc. showed .tlietii no different from each 
other. Therefore a comparative study of one of the sectors witli tlrat of the 
parent culture wa.s undertaken from the following points of view 

(a) Diameter of hypha ; (b) sclerotial formation; (c) colour of the medium 
after one month’s growth of the fungus; (d) linear growth of colony on 2 iier cent 
malt-extract agar at 25‘’C. (e) linear growth of the colony on 2 per cent malt- 

extract agar at temperatures ranging from 10®C. to 35®C.; (/) linear growth of the 
colony in different media, e.g., Potato-dextrose agar, Dox’s agar, Brown’.s agar 
etc. at 25°C.; (g) patliogenicity on host. 

It was found that the sector varied from the parent in all respects excepting 
in (a) and (g). 


33. Malformations on some species of Ipomoea due to Cystopus. 

A. C. SAHtiAD, Naini Tal. 

Cystopus ipomoeae pandurateac (Schw) Stevens and Swingle cau.sed hyper¬ 
trophies and malignant tumours on Ipomoea pesligridis, Ipomoea pihsa and 
Ipomoea hcderacea at Allahabad. On Ipomoea pestigridis, .severe infection caused 
tumour formation on all parts of the host including roots. .Abnormal formations 
on flowers and leaves were very common. Floral organs were heavily malformed 
and their symmetry was disturbed. Infected leaves bore hypertrophies on leaf- 
lobes and petioles. I'he number of lenf-lobes gradually diminished till they were 
entirely transformed into flattened hypertrophies. On Ipomoea pttosa, rough and 
papillgte gulls of various shapes were noticed. A section of the green hyper¬ 
trophy of relatively advanced age show'ed abundant oospores closely packed together 
On ipomoea hederacca hypertrophies were in the form of uniform thickening of the 
affected region. Floral organs were completely hypertrophied, .stems were swollen 
4-5 times the normal diameter, petiole got dwarfed, leaves became crumpled and 
puckered. Mid and lateral veins of the affected leaves were thickened. It is im¬ 
portant to note that tlie.se hypetrophies did not contain oospores as in the other 
species of ipomoea but rather abounde'd in hyphae which reached up to tlie xylem 
vessels and were found in the pith as well. 


34. A coBtributioB to the kaowledge of ladUu Peoicillia. 

S. B. SAKSBNA and M. A. DHORB, Sagar. 

A systematic study of all the known species of Pentcillium collected from 
Sagar has been made. In all seven isolates were studied. Isolations were made 
from various sources such ns umnerous soil samples, laboratory air and a variety 
of organic snbstraca. The following species were studied; PenicUlitim claviforme, 
P. eycloptumi, P. fupiculosum, P. liUicinum, P. nigricans and P. terlikowskii. 

Out of the abdve recorded species, PenicilUum claviforme and PenicilUum 
eyclopium are recorded and described for the first time from India. PenicilUum 
clavifotme is a characteristic member of the genus. Raper and Thom (1949) re¬ 
ferred it as uncommon in nature for only a few original isolations have been 
repeated. However, during the studies the present isolate was collected aeverat 
times fnm var^ rotting fruits such as pomegranate, orange, grapes, banana, 
etc. PenMWitm cychptuin was isolated, from a renting firult ot Aegle memiutps. 
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The Penicillia foond in the locality are few in number showing that be genus 
is comparatively poorly represented in tins region. This is in accord with Jhe find¬ 
ings of other workers in the tropical countries. 


35. A contribution to the knowledge of Indian Aspergilli. 

S. B. SAKSBNA and M. A. DHORE, Sagar. 

A systematic study of all the known species of Aspergillus collected from 
Sagar has been made. Isolations were made from various sources such as numer¬ 
ous soil samples, laboratory air, and a variety of organic substrata. In all 31 
isolates were studied covering 20 species with a number of strains in some of 
them. The species studied are : Aspergillus candidus, A. flavipes, A. flavus, A. fumi- 
gatus, A. luchtiensis, A. nidulans, A. niger, A. uiveus, A. phoenicis, A. pulverulentus, 
A. ruber, A. scleroliorum, A. sulphureus, A. sydawi, A. tamarii, A. lerreus, A. ustus, 
A. varlecolor, A. versicolor and A. wentii. 

The two species Aspergillus pulverulentus and Aspergillus wentii are described 
for the first time from India. 

The number of validly described siiecies of Aspergillus from India (Mohanty, 
1048) was 24 to which 3 were added by Chattopadhyay and Gupta (1954). Saksena 
and Shetye added 3 more to the list thus making a total of 30. The addition of 
two more species, viz., Aspergillus pulverulentus and Aspergillus wentii brings 
the total of validly described specic.s of Aspergillus for India to 32. 


36. Soil Fungal Flora of two forest communities of Amarkantafc, M.P. 

P. K. SHETYE, Sagar. 

A detailed study of the soil fungal flora of Shorea robusta and Boswellla serrata 
community of Amarkantak forest has liecn made. The vegetation of the two com¬ 
munities is studied in detail. 

Soils of both the communities are ferrugenous, blackish grey, sandy loam, 
porous and acidic in reaction. Their moisture content, pH value, organic content, 
exchangeable calcium, total nitrogen have also been determined. 

The fungal species recorded in Shorea robusta forest community are : Absidia 
butleri, Aspergillus niger, A. candidus Str. 2, A, fumigatus, A. versicolor, Peni- 
cillium funiculosum, P. lilacinum, P. nigricans, PenicHHum sp.-l, Penietllium sp.-2, 
Cephalosporiutn sp., Pestalozzia .sp., Ttichodenna lignorum. 

The fnngal species recorded in Bbswellia serrata community are Absidia butleri, 
Aspergillus nigar, A. candidus (strain-l), A. fumigatus, A. variecolor, Peniciltium 
funiculosum, PenicHHum sp.-I, PenicHHum sp.-2, Cephalosporium sp., Trichotke- 
eium roseum, Sphaeronema spinella, Trichoderma lignorum. 

The photosociological analysis of the fungal flora has also been carried out, 
Soil on which Shorea robusta community stands shows 3,67,000 fiShgi per gram of 
soil probably due to its high organic content (14-65 per cent). While BorivelEa 
serrata soil shows a comparatively smaller number of fungi (98,000 per gram of 
soil) and also poor in organic matter. Excepting Absidia butleri all species isolated 
belong to the group Fungi Imperfecti. 

Trichothecium roseum has been isolated for the first time from Indian soils. 
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37. Nitrogen reqiuremente of FoMriom Coomloum (Lib.) Snec. 

R. N. TANDON and G. P. AGARWAL, Allahabad. 

The growth of the two strains of F. coeruleum isolated from potato and 
Colocasia antiquorum on different nitrogen compounds has been studied. The two 
fungi could not grow in the complete absence of nitrogen from the medium. 
Potassium nitrate supported the best growth of the Colocasia strain while aceta¬ 
mide was most suitable for tlie potato strain. The two fungi could grow on .sodium 
nitrite which supported good growth of the Colocasia strain but only poor growth 
of the potato strain. The poorest growth of the two organisms was on hydrazine 
hydrochloride. Both the strains of F. coeruleum have been placed in Group 2 
of the classification proposed by Robbins (1937). 

38. Progress of work of selection of Wheat Resistant to Black Stem Rust of 
Himayetsagar, Hyderabad State. 

SYED VAHEEDUDDIN, D. BAP REDDY and R. BENER RAJ. Hyderabad. 

Testing and selection of Wheat varieties resistant to Black Stem Rust, Puceinia 
graminls tritici, was started during 1943-44 and is still in prog^ss. Out of the 
hundreds of selections made at the Himayetsagar Main Experimental Farm, only 
tliree varieties HW.l, HW.2, and HW.3 proved successful. They are highly resis¬ 
tant to rust, and are also good yielders. Their reaction to various physiologic 
races so far found in Hyderabad is very good. HW.l is almost resistant to all 
die races found in Hyderabad i.e., 15, 40, 42, 24, 21, 34 and 75. These varieties are 
in the district trial stage after which they are to be distributed to the cultivators. 

Six promising varieties Hy. 12-5-7 (I), Hy. 11-8 (1), Niphad 4 (1), Ken-26 (I), 
Keiidi (1), K.34 (1), have also been selected at this station which are also resistant 
to rust and are good yielders compared to other varieties of the State which are 
susceptible to rust. Their reaction to various physiologic races is also good. They ' 
are tef be tested farther. This work at Himayetsagar station is in progress. 

39. PimuBU Wilt of Bcnana on Basrai vaHety. 

SYED VAHEEDDDDIN, D. BAP REDDY and V. RAVINDRANATH, Hyderabad. 

The main centres of Banana (Musa paradisiaca L.)- cultivation are in Parbhatii, 
Aurangabad, Gnlbarga and Nizamabad District. Mostly local varieties are grown. 
A few years ago the dwarf variety Basra! was added into cultivation. It is a heavy 
yielding one too. In general there was no disease of importance in the state 
until 1954 when for the first time Panama Wilt, Fusaiium oxysporum was reported 
from Rudrur where the entire plantation sucenmbed to the disease. The variety 
concerned was Basra! which was reported resistant so far all over India. A survey 
was undertaken in 1954-56 to investigate into the prevalence of (he Wilt in the 
districts of Parbhani, Aurangabad, Nanded, Gnlbarga, Raichur, Osmanabad, Niza¬ 
mabad, Medak, and Hyderabad covering an area of 2,796 acres. So far Wilt was 
found present only in Bansawada and Rudrur areas of Nizamabbd District. Wilt 
effected plants have been eradicated and the appearance of the disease in other 
areas is being watched. 

40. On (b« oeenmnoe of sonie larger fungi from Bibar. 

A. S. YADAV, Patna. 

In this paper some forty two larger fungi hitherto unrecorded from Bihar on 
new;, hosts hove been reported. Notes on habits, habitats and other featnrea 
interest have been added,' 
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In case of Ithyphallus impudtcus Fr. an interesting teratological phenomenon 
was observed. There came out two stipes Ideating a common Gleba from a single 
fruit body after mpluring the peridium. 


(t) Lichens 

41. On the Indian species of the Lichen Genus Usnea. 

D, D. AWASTHI, Lucknow. 

The genus Usnea, which is a conspicuous component of the flora in the 
temperate and alpine Himalayas and the temperate Nilgherries is fairly well repre¬ 
sented in the author’s personal herbarium. During the course of the investiga¬ 
tions—which are still in progress--the author came across certain interesting speci¬ 
mens which form new reports from India and are included herewith. 

Motyka (U>36-38), in his monograph of this genus described 451 species from 
all over the world and reported as many as 57 species from India. Out of the 
collection with the author, 20 species have so far been identified, of which 12 
species are such that are already reported from India in the above monograph, while 
the remaining 8 species, though reported from other parts of the world are known 
from India for the first time. These species are : (1) U. inslgtiis Mot, (Darjeeling), 
(2) U. erubescens (Stein) Mot. (S. Indja, Kodaikanal), (3) U. Cornea Mot. (Himalayas), 
(4) U. diademensis Vain (Himalayas), (5) U. livida Mot. (Darjeeling), (6) U. Hossei 
Vain (Bihar), (7) U. sub scab rosa Nyl (Kodaikanal) and (8) U. undulata Stint (Kumaon). 

Thus after the addition of these 8 species the total number of Usnea species 
reported from India is raised to 45, while with the completion of the work on all 
specimens it is hoped that the number may rise again. 

42. Usnea nepalensis Awuthi—a new species from E. Nepal. 

D. D. AWAvSTHI, Lucknow. 

While working on the Usnea specimens collected by the author from E. Nepal 
in May-June 1953, a certain specimen did not tally with the descriptions of the 
species recorded in the monograph of this genus by Motyka. This specimen was 
subsequently verified to be a new species and has been named as Usnea nepalensis 
.'Vwasthi sp. nov. It comes under the section Setulosae Mot. and is characterised 
by the rigid, caespito.se greyish to reddish grey thallus which is minutely scabrid 
and white papillate (.sorediate) and .shows afiliiity to U. Pangiana Stirt. and V. rubi- 
cunda Stirt. but differs in the colour of the thallus which is intermediate between 
the two and in KOH and iodine reactions which re.spectively are :—Cortex K+ 
reddi.sh ; and central axis I-freddi.sh, 

This new species raises the total number of species of diis genus known from 
India to 46. 


(vi) Bryophyta 

43. Life history of Barbata Indica BrideL 

I. BANERJI and SUBIR SEN, Calcutta. 

Life history of Barbula indica Bridel belonging to the family Pottiaceas has 
been studied in detail. This prehminary report includes the morphological and 
anatomical studies of the gametopbore, developmental studies of the sex organs, 
embryo and sporogoninm. Different modes of regeneration of the gometophote 
have been described. Study of meiosis revtfals the presence of 15 bivalent chronio- 
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sojues in the spore mother cells. Presence of a heteromorphic pair of diromosome 
has been clearly observed. Disjunction of the bivalents are fairly normal, thoagh 
irregularities caused by non-disjunction of the bivalents resulting into distribution 
of unequal number of chromosomes at the two poles during first anapluise are 
not of infrequent occurrence. Spore germination and development of gameto- 
phore bud has been .studied. The protonema are characteristic in this species with 
vertical transverse walls. 

The difficulties in classification of the rao.sses, as such, phylogenctically, have 
been discussed and the necessity for a detailed study of tlie life history of tlie 
different species of moss reported to be present in India is stressed from the syste¬ 
matic and other points of view. 


44. Sporeling germination in Plagiockiamna intermediam Lindenb &. Gottsche. 

NARINDER CHOPRA, Lucknow. 

The mature sporogonia for the purpose of spore germination were collected 
on 10th August 1956 from Residency. 

The reticulate spores measuring 60-75 fi across its diameter were sown on tap 
water on 13th August. The spores germinated on 23rd August. The endo.spore 
grows out from the side of the triradiate mark into a green tube. Part of the con¬ 
tents of the spore pass into the genii tube. After a week of its germination a 
plate of four cells is formed at the ape.v of the germ tube. The first rhizoid arises 
from the germ plate. 


45. Sporeling germination in three Lucknow Mouea. 

NARINDJiR CHOPRA, Lucknow. 

For the purpose of spore germination mature capsules w-ere collected in paper 
packets on 5th October 1955. 

Tortukt sp. ; The spores .sown on Knop’s solution, the normal strength 

germinated into the protonema without any rest period. The protonema frag¬ 
ments, each fragment develops into a fresh protonema. 

The terminal cells of the protonema transferred on soil, formed thick walled 
gemmae which get detached and germinate into a fresh protonema without any 
rest period. 

The development of the bud and ganietophore is like that in Funaria bygro- 
metrica Hedw (Brown 1919). 

Pottia sp.: The spores .sown on Knop's solution, the normal .strength ger¬ 
minated into filamentous protonema. 

The development of the gametophore on the protonema transferred on soil, is 
as that in Funaria hygrometrica Hedw' (Browni 1919) & Rhodobryum roseum (Chopra 
unpublished) and Torlula sp. noted above. 

The terminal ceils of the protonema kept in the nutrient solution formed 
genimae. 

Mnium sp,: Tlie spores sown on Knop’s solution, the normal strength 
germinated'into the protonema which fragments, each fragment develops into a 
fresh protonema as in Tortula sp. noted above. 
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46. Regeneration studies in three Lucknow Mosses. 

NARINDKR CHOPRA, Lucknow. 

Leafy stems, defoliated stems, leaves and portions of tlie seta of the three 
mosses i.e. Physcometreleopsis indica Dixon, Tortula sp. and Pottiom sp. under 
study were placed on some of the following media: Knop's solution, ^ the normal 
strength sterilized tap water, chemically pure sand, sterilized soil collected from 
the natural home of the plants and moist filter paper 

1. Physocotnetreleopsis indica Dixon: In 2-^ days the cells of the midrib 
gave out protonemal filaments on the tap water but profuse growth occurs on the 
Knop’s solution. 

2. Pottia sp.: Only defoliated stems produced gamctophorcs on sterilized tap 
water. In this process any superficial cell projects above its sister cells and soon 
becomes very rich in cytoplasm. Later three intersecting oblique walls are laid 
down in this cell and cut off an apical cell which continues to grow. No leaves 
are produced from the first few segments but little later imperfect leaves are pro¬ 
duced which surround the young apical cell. Ultimately a normal gametophore is 
established. 

3. Tortula sp. : Only defoliated stem produced protonemal filaments on the 
liquid medium but on soil gametophores developed. The gametophore develops in 
the same way as in Pottia sp. 


47. Stporeling germinatiou In Notothylaa Indica Kash. 

S. K. PANDE and NARINDER CHOPRA, Lucknow. 

The mature sporogonia were collected (September 20, 1955) from the com¬ 
pound of the Residency and sown on 6th October 1955, on sterilized .tap water, 
Knop’s solution, normal and % the normal strength but germination was not success¬ 
ful, probably due to the fact that the siiores need resting period. Fresh cultures 
from the same collection were tried in July 1956. After 10 days the spore becomes 
transparent showing a prominent nucleus. Five days later (i.e. a fortnight after 
sowing) endo-spore emerged out as a short papilla and partly the spore contents 
migrate into the papilla. First rliizoid arises near the junction of the spore and 
the papilla and is devoid of chloroplasts. The rhizoid is separated by a septum 
from the cell bearing it. The papilla remains very short and at a very early stage 
two oblique walls are laid down in it establishing an apical cell in .the short and 
broad germ tube. The apical cell cut off a number of segments and becomes multi¬ 
cellular. Further study is in progress. 


48. Csrto-embryology of Phytcomctrelcopaia indica {Dvum). 

S. K. PANDE and NARINDER CHOPRA, Lucknow. 

Physcometreleopsis indica (Dixon) grows luxuriantly in and around Lucknow 
in patches during winter (November-March). 

The species is monoecious. Tlie male and female heads are borne on the same 
shoot, the former lying slightly below the latter. 

The germination of the spore in the laboratory on Knop’s^ solution, }4 the 
normal strengtli, and .sterilized tap water was tried. In the feumer the germina¬ 
tion commences after 8 days whereas in tap water it starts after 12 days. 'Hie pro- 
tonema is filamentous and normal. The shape of the apical cell and its segmen¬ 
tation resembles that of Funaria hygrometrica Hedw. and Rhodobryum roseum 
Limpr. Chopra (unpublished). 
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The first antheridinm does not arise from the apical cell hot from its segments^ 
Its development is. on the whole, similar to that of Funarla hygrometrica and 
Rhodobryutn roseum. The first few ardiegonia arise from the segments of the apical 
cell but ultimately the apical cell itself is used up and produces the last orchegonintn. 

The fertilized egg divides transversely into epi-basal and hypo-basal segments. 
This division is generally followed by an oblique wall in the epi-basal cell and later 
on the hypo-basal cell also divides in the same fashion. Sometimes, however, the 
oblique walls in both the epi-basal and hypo-basal segments are laid down simul¬ 
taneously. The cell division and growth in the epi-basal half of the embryo is 
regular and quick while in the lower half the process proceeds slowly and irregu¬ 
larly. The hypo-basal half ultimately forms the foot and a part of the seta while 
the epi-basal half differentiates into the capsule and upper part of the seta. The 
development of the capsule closely corresponds to that of Funaria hygrometrica. 
The peristomal teeth are absent and the operculum falls off as a lid by the disinte¬ 
gration of epiphragm layer to shed off the spores. 

At diakinesis in acetocamiine capsule squash 31 bivalents could be counted. The 
wall formation in the tetrad is simultaneous. Meiosis is normal. 


49. On a new species of Rteeia from Mt. Abu, Rejesthan. 

S. K. PANDE and RAM UDAR, Lucknow. 

An examination of a hepatic collection from Mt. Abu, kindly placed at the dis¬ 
posal of Pande by Dr. K. M. Gupta, revealed the presence of specimens of a Riccia 
which differs markedly from all the known species of the genus and deserves the 
status of a new species. 

The plants are monoecious, bluish green, small, 2-5 mm. in maximum length, 
about I—1-5 mm. broad, deeply sulcate anteriorly and less so posteriorly, wings 
sharpl/ acute, scales large, overlapping, deep violet, spores 89-100along the 
maximum diameter, winged, only 3-4 large reticulations across the outer face, 
rarely 5, incomplete on the inner face.s, triradiate mark very conspicuous, wings 
6-8/t wide, wing margin broadly wavy. 


90. On the Hepatic Flora of Nepal. 

S. K. PANDE and RAM UDAR, Lucknow. 

The present note is the result of a preliminary study of a collection of Hepatics 
from Nepal by Sykes, Stamton, Williams and Polouiu during 1949-54 under the 
aegies of the British Museum (Natural History) London was sent by Dr. O. 
Taylor, the Keeper of Botany, to one of us (Pande) for investigation. This collec¬ 
tion runs to about 200 packets and is a representative one for the territory covered 
as it extends upto a high altitude range of 15,000 ft. Our previous knowledge of 
the hefMitic flora of Nepal is mainly due to Stephani (1900-24) according to whom 
62 species distributed over 30 genera occur in this territory. The same species have 
also been listed by Chopra (1943) in the "Census of the Indian Hepatics”. 

Our study of the collection revealed the presence of several genera and species 
not inclnded in any of the publications on the Bryology of Nepal. A few of the 
species show morjfitological features of unusual interest. 

The following is a tentative list of liverworts identified:— 

Anthoceros ap. 1. Anthoceros sp. II. *3. Marchantia polymorpha. 
4. MarcHanjtia HepaUlnsis. Marchantia palmata, 6. Marchantia nitida. **7, Pfsissis 
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sp. *8. Conocephalum couicum. 9. Dutnortiera sp. **10. Reboulia hemispherka. 
*11. Asterella angusta. *13. Aslerella reticulata. *13. Asterella mussooriensis. 
14, Plagiochasma appendiculatutn. **14a. Athala 7 nia pinguis. **15. Sauterla alpina, 
*16. Riccia tiatans. 17. PelUa calycitxa, **18. Calycularia crispula. **19. Blasia 
pusUla, 20. Riccardia .sp. 21. Herbcrta sp. 22. Haszatiia sp. **23. Ce^halozia sp. 
24. Cheiloscyphus sp. 25. Jungennanniu sp. Nardia sp. 26. PlagiochUa sp. 
**27. Scapauia sp. 28. Porclla sp. 29. Radula sp. 30. Friillatiia sp. *31. Thysanan- 
thus. 

In the above list, the plants marked (•) and those marked (**) are .the species 
and the genera respectively new to the flora of Nepal. 


(▼ii) Pteridophyta 

51. SteUr anatomy of Indian Aspleniaceae. 

S. S. BIR, Amritsar. 

Stelar anatomy of 11 species of the genus Asplenium L. namely A. dalhousie. 
Hook., A. varians HK—Grev., A. irichomancs J 4 ., A. exigiiuin Bedd,, A. ensiformc 
Wall, A. planicaule Wall. ex.Hook., A. laciniatum Don. var. sub-mlcgrifolia Hook., 
.4. teituijoUwn Don., A. normale Don., A. cheilosorum Kunze, and A. unilaterah 
Damk., has l>een investigated. These were collected from Kasteru and Western 
Himalayas between 4,000—8,000 ft. altitudes. In all cases the structure is dictyo- 
stelic with usually 2—5 cauline meristcles depeiuling on size of the rhizome and 
number of leaf bases present. Normally the disintegration of central stele is 
caused only by leaf gaps. As a rule a ‘basal’ root trace depart.s just before the 
opening of leaf gap in all the species except three epiphytic ones namely A. ensU 
forme, A. planicaule and A. laciniatum var. sub-integri/olia. In these the basal 
root trace gets slightly shifted upwards and detaches just after the opening of leaf 
gap from one of the meristeles. This is possibly associated with their epiphytic 
habit. The basal root trace may or may not divide during its outward course in 
the cortex. Additional root traces are also given off from lateral faces of meristeles 
enclosing the leaf gaps in some species. In the basal portion of the rhizome of the 
epiphyte A. cnslforme, a few simple perforations are present on the host side. The 
t)erforations are similar to leaf gaps, opening in the same way except that the leaf 
traces are absent. 

The leaf trace is binary and two equal foliar .strands get detached from margins 
of the meristeles enclosing the leaf gap, at the same or different levels. These 
nnite higher up in the rachis to form one bundle with x-shaped xylem. The pinna 
trace is marginal in all the species. The xylem in the meristele as well as leaf 
strand is solid and there is no admixture of xylem parenchyma. Unitary leaf trace 
with (wo xylem patches is noticed only in A. trichoimnes and A. varians. The two 
xylem patches in the.se, however, get detached from diflerent meristeles thus con¬ 
firming that unitary leaf trace is a modification of the binary one, an adaptation to 
the small size of the rhizome. Tlie root is diarch in all the cases. 

The basic plan of rhizome structure in Aspieniwn resembles that of Blechnum. 
The presence and origin of perforations observed in the basal regjjpn of A. ensiforme 
resembles that seen in Stenochlaena palustris (Mehra and Giopra, 1951). It is 
concluded tliat these anatomical comparisons give good support to the natural 
affinities of Asplenoid and Blechnoid Ferns. The relationship of Asplenium with 
allied genera of this family and with members of Dryopteridaceae (Bower, 1923) 
and Davalliaceae is brought out. 
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52. Oa aa epiphytic specim of N»phrolmpim—N»phrol«pie ptawfrtmdwta 4*AlBieiJa, 

T. S. MAHABAI^E and S. R. JAVAI/5EKAR, Poona. 

This species is generally epiphytic at Khandala but occasionally is also found 
in the caves at Panchghaiii. The structure and life-history of it were investigate 
which showed that:— 

It is a tuberiferous species like N. cordifoUa Baker, but the development of the 
tubers in it differs in some details from that in N. cordifoUa. The plant generally 
produces a single leaf but sometimes 2 or 3 in a season. Tlie species propagates 
mo.?tly by means of these tuliers, left in the debris gathered in the crevices of itall 
trees. New plants arise from them next year. 

The root is generally diarch. The stem is dictyostelic. The leaf-trace consists 
of three meristeles. The anatomy of the leaf shows the shade-loving and epiphytic 
nature of the plant in thick forests. 

The anatomy of the tuber is similar to that in N. cordifoUa and other species 
dc.scribcd by 8ahni (1914 and 1915), The mature tubers, however, have about 15-20 
meristeles. The reverse changes in the anatomy of a tuber, as it germinates were 
.studied. I'he stem forms a prostcle at the base for about cm. and then breaks 
into a dicty.sostele tliroiigh a siphoiiostele rather abruptly. 

A study of the .sporogenesis showed that there are 28 chromosomes as in N. 
cxaltata Schott. The spores germinate readily and form delicate, green, cordate, 
hermaphrodite prothalli. 

Prom all these features it is obvious that the species is highly modified to lead 
its precarious existence as an epiphyte in deep forests. 


53. A note on Alemitopteria griaea (Handord) Panigmht Comb. nov. and 
A, ancepa (Kandord) Panigrahi comb. nov. 


G. PANIGRAHI, Shillong. 


“The Silver Ferns” of Asia and Africa are generally attributed by taxonomists 
to Chellanthcs farinosa (Porsk) Knulf. However, the genus, Chellanthes Sw (Swartz, 
Synop. Filicimi, 1806, 5, 126) is based on the type species Cheilanthes micropteris 
Sw., where-is the genus, Alcurltopteris P^e (Genera Filicnm, 1850~’52, 153, PI. 12B, 
f. 1, 2) is founded on the type species, Ptcris farinosa Forsk (PI. Aegypt, .Arab, 187, 
1775.). Therefore, on the authority q| the ‘Ty^je Method’, the plants belonging to 
Ptcris farinosa Porsk should strictly be attributed to Alcuritopteris F6e rather than 
to Cheilanthes Sw, 


However, evidences from various lines of study are available to suggest (cf. 
Panigrahi, Proc. Nat. Inst. Science India. 21B, 143, 1955) tliat within the scope 
of A. farinosa (Forsk) Fie, Complex, at least three taxonomic species must be 
recognised, two of which are new cominations, as proposed below. 


2 . 


AleurUopteris gisca (Blandord) Panigrahi, comb. nov. 

Basinym ’.—Cheilanthes grisea Blanford. “The Silver Ferns of Simla and 
^their allies”. Calcutta, 1886. 

Synonym :— Cheilanthes farinosa (Forsk) Kaulf. Hnnm. Fil. 212. 1824. 

A. farinosa var. grisea (Blanford) Ching. The Hong Kong 
Naturalist, 194, 1941. 

AleurUopteris anceps (Blanford) Panigrahi, comb. nov. 

Basinum ’.—Cheilanthes anceps Blanford. “The Silver Ferns of Simla and 
their alHe.s’‘. Calcutta. 1886, 

C./ariftosa (Forsk) Kanlf. (Ref. as in 1 above). 


Sytionytu 


A. farinosa var. anceps (Blanford) Ching. 

(Ref, as in I abofve}. 
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54. Genome analycU in Cycloaoma paranHcua complex. 

G. PANIGRAHI, Shillong. 

Morphological cliaracters together with the cytological behaviour of the parents 
and the artificial hybrids involving one diploid species and five other related tetra- 
ploids belonging to Cyclosonis parasiticus complex have been studied. It appears 
that the diploid species, C, repandulus (v. A. v. R.) Ching from Ceylon, which, as 
a relict, is ver>' much localised in its distribution, is a common parent to each one 
of the five other ainphidiploid species, which, however, are extensively wide-spread. 
This and other available evidences suggest that C. repandulus was probably more 
abundant at one time to come in eftectivc contact witli a number other unknown 
diploid species of Cyclosorus so to produce these amphidiploid species. 

However, a probable estimate of the minimum number of these unknown dip¬ 
loid species can be based on the evidences of homology of cliromosomes in the F 1 
species hybrids (cf. Panigrahi, Proc. Ind. Sci. Cong. 1955). If ‘A’, ‘B’, 'C‘, ‘D’, 
each represents a haploid chromo.some set, u^36, we have to postulate, at least, four 
diploid (viz. AA, BU, CC, DD) species (T. repandulus being represented by AA) to 
account for the .synthesis of the five aniphidiploids of the present day, a.ssuming, 
however, that the original 'A* genome might have undergone mutations to produce 
genomes of varying degrees of homology with the ‘A’ set. It further suggests 
that the morphological characters of the amphidiploid species may have been deter¬ 
mined by the respective diploid ancestors other than AA. 


55. Spore-formation in Apiantum pemvianum Klotx. 

R. P. ROY and BAXI M. B. SmilA, Patna. 

It was pointed out earlier (Roy and Sinha, 1956) that the species Adiantutn 
peruviantim Klotz. shows meiolic irregularities with the result Uiat the spores 
that are formed are of two types. Some are shrunken and shrivelled up and o^ers, 
v'ell-tleveloped and round. The origin of the two types of spores have now been 
traced. In the same sporangium, different simre mother cells show variations in 
their behaviour. In some the bivalents arrange at the equator but fail to separate 
and consequently are inclnded in the same nucleus. In others there are several 
univalents at metaphase and these are not distributed equally between the resulting 
two daughter nuclei. Consequently at the telopha.se one daughter nucleus gets 
very few chromosomes and other many more. Such misdivision would obviously 
give rise to different types of spores. Then only two spores with doable the usual 
number of chromosomes are formed from the spore-mother cell in which the chromo¬ 
some could not separate after first metaphase of meiosis and were inclnded in the 
nucleus. As a result of these variations in the behaviour of the different spore- 
mother cells, different shapes and sizes of spores are formed. These spores have 
therefore different chromosomal constitution, and behave differently at the tim» of 
germination. Some do not germinate at all in Knop’s solution and othe^| germinate 
normally. The prothalli formed are also of various types, from filamntous to 
well-developed heart-shaped structures. 

During the differentiation of the sporogenons cells to form spore mother cells, 
occasionally misdivision occurs. Such mitoic misdivision results'^m this formation 
of cells with double the number of chromosome, i.e. 120 instead of usual number 
60. Meiosis in these giant mother cells have already been reported in the {wper 
referred to above. The origin of these giant cells has now been found to be due 
to misdivision during the difierentiation of the spore mother cells from sporoge¬ 
nons cells. . 



Section yi: Botany 13$/ 

The Variation in the stmctnre, shape, germination and pthw behaviour of< t^^ 
diderent spores in the species is, therefore, either due to (0 nneqnal distribntioii' 
of univalents (fQ non*separation of chromotomes at first anaphase of mei^iet result' 
ing in diploid spores or (iU) occasional formation of giant spore mother cells due 
to mitotic misdivision of the sporogenous cells at the time of .their organisation ’ 
into spore mother cells. 

Further investigation on this subject Is in progress. 


(viii) Gynmospenns 

56. On the anatomy of some Conifer seedlings. 

(MISS) C. P. GODAVARI, Annamalainagar. 

1. Comparative morphological and anatomical studies on the seedling leaf and 
wood for Pinus patula, Thufa orientaUs. Podocarpus gracilior. Araucaria bidwillU 
and Agathis brownli were done. 

2. Wlien morphologically considered the seedlings of Thuja orientaUs alone 
differ markedly from the adult in having linear and spreading leaves. 

3. In all the five species investigated, the seedling wood displa}rs only uniseii- 
ate pitting. 

4. In the case of Araucaria bidwilli and Agathis brownii, the bordered pits 
tend to become contiguous in the later formed tracheids paving the way for multi* 
seriate pitting. 

5. From the above study, it is obvious that the mnltiseriate pitting is second¬ 
arily a derived condition from the uniseriate pitting. 

6. Similar observations in respect of radial pitting were made by Jeffrey for 
Agathis australis. The above observations with regard to the radial pitting confirm 
Jeffrey’s work on Agathis australis. 


57. Embryogwiy of Gfietum ala Brongn. 

P. N. MEHRA and RAJESHWAR KUMAR, Amritsar. 

Mehra and Rai have already studied the embryology of Gnetum ula npto the 
formation of pro-embryo. Dater part of the life-cycle covering up the embryogeny 
is presented in this paper. 

The pro-embtyo of G. ula is many celled. Bach cell follows an independent 
course and elongates into a snspensor like structure—the pro-embryonal tube. 

Pro-embrypnal tubes are uninucleate. Its nucleus divides and of the two nuctei 
so formed, Ae smaller one gets organised into a wall-less endogenous embryonal 
cell which is pyriform but more commonly club-shaped. This cell is attached to 
the tip of the tube which is now designated as the prosuspensor. 

Prosnspensor contains a single nucleus and no cross walls are formed in it. 
Brandhii^ of the tubes is very rare. 

Further stages in the dei^elopment of embryo occur when the seed has detached 
from the parent plant. These have been secured mostly from the whole mount 
dissected; embryos stained in acetocarmine, supplemented in later stages of emhtyo-r ’ 
g^ny thtoi^h; paraffin sectioned material. 

tibe cell gradually becomes spherical and divides bito 

two t^ a transvei^,^ or oblique wall. Later divisions site itre^lar :fatdx 

result mnlricellnlar embryonal mass. Upper celte pi/ 

mass e^gpte and form embtyemu} tubes.. Cells Hi (be lower 
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mass form the meristematic embryonic body. The secondary snspensor constituted 
by the embryonal tubes is a highly elongated tortuous structure. 

The mature embryo differentiates itself into shoot apex, two cotyledons and the 
root cap. Later, a feeder is formed as a lateral growth from the hypocotyledoniury 
stem. • 

Cleavage polyembryoiiy is characteristic of this species. Comparisons have 
been made with the available accounts of the embtyogeny of the other species of 
the genus and its phylogenetic relationship discussed. 


(ix) Angiosiienns 

58. Floral morphology of the male flowers of Herpetoapermiim pmhmfiilosnm 

H. L. CHAKRAVARTY and R. K. BASAK, Calcutta. 

Floral morphology of the male flowers of H. pedunculosum shows the following 
feature of intere.st. The number of vascular bundles varies from 7-8 in the pedi^l 
and increases towards the base of the receptacle forming a ring of 20 bundles and 
ultimately forms a semi-siphonostelic structure at the base of the receptacle. At 
a higher level 15 bundles are given off for the petals, which alternate in a group 
of 3 with 5 sepal mains. The bundles of the stamens are traceable in the usual 
2-2-1 fashion. Throughout the entire lengtti of the receptacle, the traces for the 
even pair remains so close to each other that they apparently look like a single 
bundle. The odd stamen with a single bundle may easily be distinguished by its 
small size in cross-section. The union of stamen traces for uneven pair can be 
traced well in the lactic acid treatment of the flower buds. A well developed 
pistillodium rising from the ba.se of the receptacle, with some weak supplies also 
present. 


59. A contribution to the bibliography of Indian Grandneao. 

S. K. JAIN and R. C. BHARADWAJA, Lucknow. 

The paper has two parts, first the introductory and second the list of references 
on Indian Gramineae. 

The work was started by the authors when they under the guidance of Mr. M. 
B. Raizada, Forest Botanist, Dehradun, were engaged in the study of gtastm of 
Upper Gangetic Plains, during 1949-1961. Additions were being made to it 
constantly and the list has been made up-to-date as far as possible. 

The first part gives a brief review of the work on Indian grasses. Refer<enM 
has been made to the economic uses of grasses and the work behig done in 
various Agricultural, Forest and other Research Institutes on cereals, fodders, 
paper-pulp, sugarcane and essential oils etc. The lack of proper knowledge of 
the entire grass flora of India, especially the great confusion in fhefr identity 
and nomenclature has greatly handicapped satisfactwy solution of problems 
concerned with hybridization cf cereals and sugarcane, grasslands, sml conserva¬ 
tion and exploitation for fodder, paper pulp, essential oils etc. 

The bibliography contains 720 references. General works oi% taxonomy and . 
nomenclature as well as some books and papers dealing with B^dieh; geil(^ ai 
represented in foreign countries have been included because they fa 
constantly referred for purposes of identification, drawing keys^ leyislQh of 
genen, location of types, clarifications of nomenclature, disenssiop of afl|ifit|fa apd 
assessment of economic yglne.. 



60. Ewbiiralogjr of Trifikodwina amphwfcMntfa^ 

PUSHPA KHANNA, Jaipur. 

The geana TricHodesma beloogs to the family Borugimeeae. It ia wafely 
dwtribated in trojrfcal and warm temperate regions of Asia, Africa and Anatolia, 

Tfichodestna ampi^caule is widely distributed throughout India ftotn Shid) 
Rajpntana and Central ‘India to Malabar in the South. Daring the rainy attBimn, 
it occurs aa a weed. 

The flower is pentamerous to hexomerous. 'Hie floral parts develop to 
acrc^talons order to show no corona. 

Microsporogenesis proceeds in the usual way. The tapetum is glandular and 
its cells become four to seven nucleate. The nuclei may fuse to form one to two 
ameboid nuclei. Divisions in the spore mother cell are simultaneous. The 
mature pollen grain is spherical, shows three germ pores and are. shed at the 
tw&mncieate stage. The anatropous ovule is invested with single massive totegn- 
meut traversed by five to eight vastmlor strands below the epidermis. 

The urehesporial cell directly functions as the megaspore mother cell, llie 
chalazal niegaspore of the linear tetrad functions and gives rise to the embryo 
sac development of which conforms to the Polygonum type. The polar nuclei 
fuse to form the secondary nucleus prior to triple fusion. The three antipodals 
are ephemeral. 

The endosperm is Nuclear to begin with but later becomes cellular and conforms 
to the Borago type of endosperm development. 

The zygote divides transversely, 'fhe snspensor is formed by the derivatives 
of the basal cell. Botli the bfisal and the terminal cells contribute to the forma¬ 
tion of the embryo. The type of development conforms to the Asterad type very 
nearly to Polygonum variation. 

The seed is oblong and completely filled with the embryo. The inner wall 
or the testa Ls lined by two layers of endosperm. The outer and the inner 
pericafp layers are entinised while the middle region is resiniferous. 

Abnormalities like pol 3 rembryony, exembryonal seed, aggregation of more than 
two nuclei to the region of the polars and occurrence of two celled archesportom 
in the ovule have been observed. 



61. Origin and developnient of uxilluy bods to Bodtmmria nioua, 

B. C. KUNDU and N. S. RAO, Barrackpore. 

The shoot apex of BoehmerUt nivea is concave in shape and is sunken below 
the leaves. The size and shape of the shoot apex vary with the leaf initiation. 
Pour gniwth zones are distinguished. They are (1) the central mother cellsi 
(2) the peripheral zone, (3) the tissues derived from zone 2, and (4) the central 
portion of the pith derived from zone 1. Buds develop from the second layer 
of tiie leaf primordiuffl. After growing horizontally for some time, they shift 
to aadllary position. Procambinm diflerentiat» acropetally. Bud gap does not 
develop ateve the departure of the bud trace. The differentiation of both phloem 
and ,xylem is acropetal and {diloem differentiates earlier than xylem. The zonal 
paitlerh, the Shape and size of the shoot apex and the leaf bud association are 
discnssed Jn the light of development. 

.'.62^..-.;£tol^^^fegf'.wf .Jaanitoiim •agoiSifetoM VaU. 

-I}!DBVI, Waltair. 
life- .history 
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The archesporial cell becomes differentiated jast at the time of the differentia* 
tion of the 4 lobed contour in the anther. The anther structure shpw$ two wall 
layers, secretory type of anther tapetum and sporogenous tissue. During further 

growth of the anther the inner wall becomes crushed and the subepidermal layer 

divides once periclinally and the derivatives so formed develop into a biseriate 
fibrous endothecinm. 

The sporogenons tissue divides in a simultaueons maimer, Cytokinesis is by 
furrowing. Both bilateral and tetrahedral pollen tetrads occur. The mature pollen 
grains are 3 celled with three or four germ pores. 

Exceptional cases of pollen grains with more than 3 nuclei were found in 

a fairly good number of cases. In some cases there were 4 nuclei, 2 vegetative 

and 2 generative nuclei, while in other cases there were 6 nuclei, 2 vegetative 
and 4 sperm nuclei. A few cases of pollen grains with 5 nuclei also were 
met with. In size also these abnormal pollen grains ore larger than the normal ones. 

The ovary is bicarpellary syncarpous and two locular with one ovule in each 
locale on axile placcntation. The ovule is anatropous, unitegmic and tenuinncellate. 

The archesporium is ninlticellular and most of the archesporial cells directly 
function as the megaspore mother cells without cutting off a parietal cell. A 
linear tetrad of raegaspores is formed. The chalazal megaspore is functional and 
undergoes three successive free unclear divisions to form an 8-nucleate embryo 
sue. As most of the archesporial cells are functional a number of embryo sacs 
ore formed. The stages of development in all of them are not uniform and hence 
the embryo sacs in a ovule are found in different stages. In their disposition 
also tliey show some variations. Some cells of the integumentary .tapetum enlarge 
and appear as if they are sporogenous cells. Usually one embryo sac remain 
functional and the rest degenerate. 

Fertilisation is porogamons. Syngamy and triple fusion take place. 

Endosperm is of the nuclear type. It later on becomes cellular and is 
completely absorbed in the mature seed. 

The fertilised egg divides transversely and a two celled embryo is formed. 
The terminal cell ca and the basal cell cb again divide transversely resulting a 
four celled linear proembryo. Of the four cells that are formed, the terminal 
cell I and the subterminal cell V contribute to embryo proper and the remaining 
two cells m and ci contribute to the development of the snspensor. Thus the 
embryo development conforms to the Solanad type. In one case two embryos 
were found developing in the same ovule. 

In the mature seed the endosperm is completely consumed and the embryo 
lies surrounded by the integument. 


63. Embryological ■tudies in Vooeanga tuHda Rolf. 

H. MAHESWARI DEVI, Waltair. 

Microsporogene.sis and male gametophyte, megasporogene.sis and female game* 
tophyte, endosperm and embiy development in Voacanga foetida Rolf belonging 
to the family Apocynaceae are described in detail. 

Microsporogenesis and Malegametophyte : In the anther lobe .the hypodennal 
archesporium consists of a plate of 6*8 cells in transverse section and 8*10 in 
longitudinal section. The archesporium divides further giving rSlb to an untj^r 
parietal layer of cells and inner sporogenons layer. The former divides a feW 
times in a periclinal manner and gives rise to four wall layers and {i' tapetal cell 
layer of secretory type. No fibrous endothecinm is differentiated. . Divisitm in the 
pollen mother cells is of simnltaneona t}rpe. C}dokinesi8 is by furrowing. Idaiii^^ 
pollen grains are two celled, triporate and tdcplpate. 
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Megaspprogefusis and Female gametopHyte: Tht 
ovnles on axile placentation. The ovules are anattopons> uitutegnUe and tenp^ii^/^'' 
cellate.. The archesporium in the ovule consists <rf a single subepidermal cell whleh V 
enlarges and directly functions as the megaspore mother cell. A linear; tetrad, of.! 
megaspores is formed. The chalazol megaspore of the tetrad develops uito: sn - 
8-nucleate embryo sac according to the Polygonum type. 

Multiple Embryo sacs : ‘A few cases of ovules were met with containing m<^. ; 
than one embryo sac. 

Abnormal Embryo sacs : Abnormal embryo sacs with 6 nuclei were found in 
a few cases. 

Fertilisation: Fertilisation is porogamous. The pollen tube disappears after ^ 
^fertilisation. 

Endosperm : Bndospernm is of nuclear type and the seeds are eiidospermons. 

Embryo : The fertilised egg divides transversely to form two cells the terminal 
cell ca and the basal cell cb. These two cells again divide transversely resulting 
a linear four celled embryo. The terminal cell of the four celled embryo is 
designated as I, the subterminal- one as V the next one is termed as m and the 
basalmost as cl. Now the two tiers I and 1' which are derived from the terminal 
ceil ca undergo further divisions and their derivatives contribute to the develop¬ 
ment of the embryo proper. The other two cells m and ci undergo one more 
transverse division forming a suspensor of four colls. Thus the embryo develop¬ 
ment conforms to the Solanad type. 


64. On the hbtology of some desert grasses. 

MULAY, B. N and S. K. SAl^UJHA, Pilani. 

1. The histology of the following desert grasses has been investigated: 
(a) Cenchrus prieuri Kunth., (b) Cenchnis biflorus Roxb,, (c) Cynodon dactylon 
Pers., and (d) Saccharum munfa Roxb. 

2. Cambium is absent and there is no secondary growth. 

3. Cuticle and sub-hypodermal sclereiichymatous tissue are well developed. 

4. According to Cheadle’s classification of vascular bundles, type IV occurs 
in grasses, but types I and II are also recorded in the grasses studied. 

5. The peripheral vascular bundles have no well developed metaxylem and the 
protoxylem is entirely absent. 

6. Midrib is not distinct and the ribs arc almost similar. 

7. In C. prieuri, C. biflorus and Cynodon dactylon the vascular bandies in 
leaves are of two kinds, small and big. The bigger vascular bundles occur at 
intervals and in between the smaller bundles. In ^charum munfa four kinds of 
vascular bundles have been recorded, the smallest kind of bundles alternating with 
the other kinds. 

8. Chlorophyll containing bundle sheath is well developed except in Saccharum 
munfa, where it is absent. 

9. Bnlliform cells alternate with upper epidermal strips. 


68. NotM bn tbn fgnaa Eremopogon fouaofatna Stapf. 

- ,.V. ■. S- C. PANDBYA, Jabalpur.' 

Eremopb^pn fpyeoUitus Stapf belongs to the subfamily Panicoideae, TdbgK 
AndnQjp<)gbn|Me imd •Amphilophiastrae amongst grasses. 

: grass shovrs, a yaty -.. closp .resemblance. with Bothriochlou;. peid»s4 
a species'!:Wkp^tng:.'^f^^^^^ md Subfa^ly/ 
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the two species have been tabnlated in the text. The two grassM ^ffer from each 
other on the following points:— 

(i) Eremopogdn foveolatus has only one raceme at the end of cnlms and 
branches, whereas BothriochUm pertusa has 2 to 8 racemes per panicle in normal 
coarse, and also shows solitary raceme when nnder interspecific competition. In 
the last named condition the general appearance of B. pertusa closely tallies E. 
foveolatus. Thus the number of racemes cannot be taken as a distinguishing 
character of E. foveolatus as given by Blatter and McCann in "The Bombay grasse.4.'’ 

(it) Number of nerves in lower involuoral glume of both sessile and pedicellate 
spikelets is 3-5 in case of E. foveolatus and 5-8 in case of B. pertusa. 

It is quite evident in view of the similarities that patting the two grasses 
in different genera is quite unnatural. This problem has been discussed in the 
paper. Two alternatives have been suggested for the status of Eremopogotl 
foveolatus Stapf:— 

(I) E. foveolatus may be given only the varietal rank of Bolhriochloa pertusa. 

(II) E. foveolatus may be renamed us Bothriochloa foveolatus. 

In order to decide this culture experiments are in progress. The experiments 
aim to grow the plants of Ixith the species under different ecological conditions of 
soil and plant competition. 


66. The Embryology of Cassytka filiformU Linn. 

K. I,. N. SASTRT, Waltair. 

The only available information on the embryology of the parasitic twiner 
Cassytha filiformis is contained in some casual observations of Mirande (1906) on 
tlie structure of the ovule, fruit and seed, many of which proved to be erroneous 
daring the coarse of the present study. 

The anthers are two celled. The mature mitlier wall is five layered of which 
the innermost forms tapetum of peripla.smodial type and the hypodermai layer 
Ijecomes the fibrous endothecium. Division of pollen mother cells is successive. 
Mature pollen grains are two celled and monocolpate with a thin exine which 
shows small spinescent ontgrowths. 

The gynoccium consists of a single cari)el witli a single unatropons, pendulons, 
crassinucellate, bitegmic ovule. The archesporium in the ovule is mnlticellalar 
and the. hypodermai archesporial cells cut off primary parietal cells while the deep 
seated ones function directly as megaspore mother cells. About 4 layers of parietal 
tissue are fmtned. Numerous megaspore motlier cells undergo meiotic divisions 
and give rise to linear tetrads of megaspores of which the cbalasal megaspores arc 
functional and form embryo sacs of Polygonum type. Upto about sut mature 
embryo sacs are formed in a ovule. The embryo sacs begin to elongate in the 
direction of the micropyle at the two nucleate stage crushing the intervening cells 
of the nncellns and eventually about one to four of them succeed in protruding 
beyond the nncellns and e'nter the overarching fnniculns which lies in close contact 
with the nncellns in the micropylar region. Meanwhile cells of the funiculus break 
down in the region jnst below the style resnlting in the formation of a mmre or 
less wide canal which extends into the interior breaking its way thresh the 
vascular strand. One or two mature embryo sacs lie directly abutting on jihis 
canal and one of them is usually fertilised while all others .^geneintW Th 
organization of the mature embryo sac shows no unusual featuren. , 

Endosperm is of the cellular type and fills the entire i^d rejpladhg .ttrit 
nncellns when the seed is full grown.. Finally in the mature : seed 
endosperm is consumed by the growj^ embryo. Endosperm ceUs c^tUift vm 
oil globules and no starch. ■' "■ JC./ ' 



The first diyieioti of the iygote > is . trsnsv^e. Snl^qiieat; iit .t|^ 

two daughter celts may be tranverse or longitudinal. The nmture. ^l^ 
very massive cotyledons eticassing the radicle and plumnle which shows .the! 
leaf prinuHrdiat and fills the entire seed. 

The ^ture fruit wall consists of an outer fleshy zone made up of the. outer \ 
epidermis and about 7>8 layers crushed parenchymatous cells and an inner asone 
of radially elongated thick walled cells comprising the inner epidermis. 

The inner integument completely disappears in the matui'e seed while the 
outer integument consists of an outer epidermis of radially elongated cells, a few 
layers of parenchyma and an inner epidermis of radially elongated cells whose 
walls are peculiarly ligmfied and which are sometimes called the transfusion tissue. 

Bmbryological evidence shows overwhelming similarity between Cassyiha and 
other members of Lanraceae and does not lend support to the view that it should 
be removed into a separate family Cassythaceae. 


67. Embryology of Hibbertia. 

K. h. N. SASrill, Waltair. 

The chiefly Australian genus Hibbertia is the largest in the family. The 
present paper describes the structure and development of the anther, pollen, 
embryo sac and endorsperm in H. stricta vat. glabriscullata Benth. and structure 
and development of endosperm, embryo, fmit and seed in H. acicularts R. Br. 
the material of w'hich has been kindly sent by Dr. C. Venkata Rao from Tasmania. 

The anther wall consists of 5 layers of which the innermost forms tapetnm 
of secretory type with a tendency towards the formation of a periplasmodium. 
The epidermis of the anther persists as a conspicuous layer in the mature anther 
and its cells show dark brown contents. The subepidermal wall layer becomes 
fibrous endothecium. Mature pollen grains are two celled, tricolpate and devoid 
of scnl^tnring on the enine. 

The ovules are anatropous, bitegmic and crassinitcellate. The micropyle is 
formed by both the integuments but the exostome and endostome are not in a 
line. Jnst after fertilization the cells of the outer epidermis of the inner integu> 
ment become radially elongated and acquire spiral thickenings on their walls. 
The vascular strand of the ovule travels a little beyond, the chalaza towards the 
outer integument. .After fertilization the ovnle becomes amphltropous. The single 
archesporial cell in the ovule cuts off a parietal cell which forms a parietal tissue 
of about 4 layers at the megaspore mother cell stage and opto abont 8 layers at 
the tetrad stage. In addition to this the nncellar epidermis becomes two lay^ed 
in the apical region. Embryo sac development is of the Polygonum type. 
Antipodals are ephemeral. 

Endosperm is of nuclear type in both species. In H. acicularis there is an 
accumulation! of endospernr nudei just below the zygote besides those lining the 
periphery of the embryo sac, even before the first division of the zygote. Wall 
formation in the endosperm proceeds centripetally and by the time the embryo 
is globnlat entire endosperm becomes cellular and replaces the nncellus but 
few a ettigle lltung layer. 

In H. actcuiai^ tbe "zygoric membrane*' shows a tendency towards the forma* 
tion of a Entitle l%e structure similar to that described by Swamy and Periasamy 
(i$S5); bst it is not so pronounced as in the latter. The embryo h«s . 

at SiiSp^siar^is large in size and fills nearly half of the seed. 

■zMHiMns two layered in the seed tmd the ceils Of- itS’ ... 
inoet lity^ .be^^ with branching pits while cells of the outer‘ layCi'V 

filled.; ^;arith - tsmnm' ;.The '^i^|^;\intega^^ 
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are filled with dark brown contents. During later stages the cell walls of the 
outer layer become spirally thickened and in nearly mature seeds only this layer 
persists while all others are crushed. 

The fruit wall consists of an outer epidermis of large radially elongated cells 
with a greatly thickened cuticle and about 4 layers of parenchymatous cells 
internal to it. The cells of the seed coal become crushed in the mature seed. 

Hmbryologically Hibbertia shows many resemblances to the genera previously 
studied in detail, namely, Wormia and Acrotrema. 


68. Relation of the vascular pattern to certain morphological features of the root 
in Impatiens balaamina L. 

S. K. SINHA and C. M. BASTIA, Cuttack. 

The vascular pattern of the adventitious roots of Impatiens balsamina is much 
variable. The morphological features of the roots of different vascular pattern 
have lieen noted in this paper. These are height of emergence on the stem, length 
and thickness of the root; relative width and area of the cortex, the vascular 
cylinder and the pith, and number ot cortical cell layers. It is found that roots 
with greater numl^r of va.scular strands are inserted higher up on the stem; are 
shorter and thicker; and show a narrower vascular cylinder; wider pith, and 
smaller cortex but greater number of cortical cell layers than the roots with a 
simpler pattern, i.e., with smaller number of strands. Thus a definite relation 
is found to exist between the pattern and these morphological features. The 
implication of this relationship is briefly discussed. 


89. Embryo development in Anttgonon Imptopae Hook et Am. 

B. a SIVA RAO, Waltair. 

( 

Development of embryo of Antigonon leplopns has been worked out in detail. 
The first division of the zygote is transverse. The four celled proembryo is in 
three tiers, the upper tier of two adjoining cells derived from ca and a middle 
tier and a lower tier of one cell each m and ci respectively derived from the 
original basal cell of the two-celled proembryo. The derivatives of both ca and 
cb contribute to the formation of the embryo. There is no epiphyseal cell forma¬ 
tion during the development. The embryo development keys out to the Polygonum 
Variation of Asterad Type. 


70. The Structure and Development of the Seed and Fruit of Mammitlaria tenuis 
DC. 

Y. D. TIAGI, Sangar. 

The mature ovule of Mammillaria tenuis is crassinncellate, with n prominent 
somewhat conical nncellar cap (also called epidermal cap), formed as a result of 
repeated periclinal and anticlinal divisions in the nncellar epidermis. The cells 
of the nncellar epidermis situated immediately below the micropyle pericline only 
once in pre-fertilization stages, but become much radially elonj^ted. The ovule 
is bitegmic and both the integuments are two layered, except in their apic^ 
region, where both are several layered, the inner always thicker^than the outer; 
the micropyle is constituted solely by the inner integument. During the deydop<) 
ment of the ovule, a prominent space is observed between the integuments end 
sometimes also between the inner integument and the nucellns in the dialaaal 
regio^. The to^l curvature of the funicle is fitMjnt 31$ degre(ss «nd the te(r^ 
'}];m(cirpinQtrppons' ts coined to describe it* 
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The archesporinm consists of two or more hypodennal cells or a groop of cells,., 
in which some cells are hypodermal and others lie inner to the latter. Sometimes, 
there is a single hypodermal archcsporial cell. In any case, generally only one 
or two of them cut off primary parietal cells, the rest merging into ordinary 
nucellar cells and in most cases only one mcgaspore mother cell develops further. 
The primary parietal cell first divides anticlinally and there is only one periclinal 
division, so that there are only two wall layers, which arc subsequently pressed 
out of existence by the enlarging cmbryosac. 

The megaspore mother cell undergoes the usual mciotic divisions to form a 
linear or a T-tetrad of four megaspores. The chulazal ntegaspore functions and 
tlic other three degenerate. The development of the female gametophyte conforms 
to the monosporic Polygonum type. The antipodal cells are generally ephemeral. 
The large and conspicuous polar nuclei lie in the vicinity of the egg and appear 
to fuse late in the development of the embryosac. The synergids are prominently 
hooked and often show a filiform apparatus. Two cases of twin embryosacs and 
several abnormalities in the development of the female gametophyte have been 
observed. 

Broad and persistent pollen tubes have been observed in a nunifjer of ovules, 
in a few cases extending right from the tip of the micropyle into the embryosac 
and in one case, one male nucleus has been observed in contact with the egg 
and tlie other in contact with one of the two polar nuclei which are still free. 
Abundant nuclear endosperm has been observed in seeds contained only in a small 
percentage of the frnits, most of which contain seeds without embryo and 
endosperm, but with a dark bright seed-coat. Wall formation never ocirurs in the 
endosperm. Polyembryony due ty the presence of adveiitive embryos of nucellar 
origin is abundantly present in ovules in which endosperm has developed. Most 
of the adventive embryos have a well developed snspenscr. The mature seed 
generally contains one embryo, but this is accompanied in most cases by a second 
small embryo. The mature embryo is a globular structure, without any differentia¬ 
tion into cotyledons, plumule, radicle and hypocotyl. Some endosperm persists in 
tlie mature seed. 

The seed-coat consists of three layers, outer and middle derived from the two 
layers of the outer integument and the inner derived from the inner layer of the 
inner integument, the outer layer of which is completely oblitctated during the 
maturation of the seed-coat. The thickening of the outer t.-3ngential wall of the 
epidermal cells of the sced-<'oat is very characteristic. 'I'he fleshy fruit is of a 
brilliant red colour. The pericarp consists of about 12 to 15 layers of juicy 
parenchyma tons cells with inter-cellnlar spaces and with a cell here and there full 
of a mass of mineral crystals. Stomata of ‘Rnbiaccous* (Paracylic) type occur in 
the epidermis of the pericarp. 


71. Embryological studies in the genus Asparagus. I. The male and female 
gametophytes in A. racemosus, Wild., A. sprengeri, Regl., A. officinalis and 
A. plomosus, Baker. 

J. VENKATRSW«\RI<U and C. S. K. RAJU, Waltair. 

Organogeny, niicrosporogenesis and male gametophyte and megasporogenesi 
and female gametophyte. have been studied in Asparagus racemosus. Willd., A. 
offtcAnaUs, li. A, sprengeri, Regl., and A. phimosus. Baker. 

Organogeny i The varions floral whorls arise in an acropetal succession in all 
the spaciet. 

Microiporvgenesie and male gametophyte: The anther shows a wall consisting 
cdE three iayen under the epidem^ The hypodermal wall layer develops into the 
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fibrous endothecium and tlie innermost into the secretory tapetnm. The tapetal 
cells become two to four nucleate. Pollen mother cells divide in a successive 
manner. T-Shaped, Isobilateral and decussate pollen tetrads have been met with. 
The pollen grains are two-celled at the time of shedding and contain abundant 
starch. Hxine is smooth and has a germinal furrow. ’In A. plumosus*tbe anthers 
degenerate totally and the degeneration usually begins at about the time when 
meiosis sets in the nuclei of the pollen mother cells. 

Megasporogenesis and female gametophyte : The ovules are anatropous, 
bitegmic and crassiiiucellate. Micropyle is formed by the inner integument alone. 
The primary archesporium in the ovule consists of a single hypodcrmal cell. A 
parietal cell is cut off. Both T-shaped as well as linear megaspore tetrads have 
been met with. An enibryosac diverticulum develops on the side away from the 
fnnicle due to an nnc(|ual growth of tlie embryosac. It functions as a haustorium 
and helps in the nourishment of the embryosac. Coiisetjucntly the antipodals are 
pushed to a side and come to lie in a position at right angles to the longitudinal 
axis of the ovule (Clialazal-inicropylar). The Syueigids are hooked and show a 
filiform apparatus at their apices. The egg has an apical vacuole and basal nucleus 
situated in the lining of the cytoplasm. The antipodals of A. plumosus become 
multicellular. 


72. Embryological studies in Iridoceae. 

J. VENKATESWARIyU and P. SAROJINI DEVI, Waltair. 

Embr}'ology of Eletdherinc plicala and Belamcanda chhiciisls has I)een studied. 

The succession of floral organs is in acropetal order. The structure of the 
anther in both tlie species shows epidermis and wall layers (three in Elciitherine 
plicala and two in Belamcanda chinensis). I’niseriatc biuuclcntc secretory type of 
anther tapetum is formed. The hypodermal wall layer becomes difiercutiated into 
fibrous endothecium. The division of pollen nujther cells is of successive or 
simultaneous type. Hence cytokinesis is by cell plate formation or by furrowing. 
Tlie mature pollen grains are two nucleate at the shedding stage. 

The ovary is tricarpellary syncarpous, inferior and contains numerous 
anatropous bitegmic crassinucellate ovules in two rows in eacli locule. Micropyle 
is formed by the inner integument alone. Parietal cell is cut off in Belamcanda 
chinensis which forms one layer of parietal cells under the epidermis, 'fliese soon 
get crushed by the growing embryo sac. Some nucellar epidermal cells divide 
periclinally in both plants though they lie in different po.sitiuns in both the plants. 
Tlie uucellus is completely crushed in the seed. 

The primary archesporium in the ovule is usually single celled and occasionally 
two xjr three celled. The development of the embryosac takes place according to 
the Polygonum type. The embryo sac shows normal structures in both. In 
Eleutherinc plicala the antipodals are persistant. 

Fertilisation is porogamous. An obturator is formed from the fnnicle in both 
plants. 

Endosperm is of the nuclear type. It becomes cellular in Eleutherinc plicala. 
The walls of the endosperm cells thicken and store hemicelln^e. 

Embryo development has been studied in BleutheHne plicala. Embryo develops 
ment takes place according to Asterad type and keys out to Mnscari variation. 

The seed coat is mainly constituted by the two integuments. At the. chalazal 
region there is bypostase formation. Major part of the mature seed is occupied by 
cellular endospenn which encloses the inatnre embryo. . 
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73« Embiyolo^eal ■Indies in the genus 

J. VENKATESWARLU and N. SAROJINI, Waltair. 

The embryology of.. Cantia tndtea and Canna orienlalis have been stndied. 
Floral whorls develop in acropetal order. 

The anther wall consists of epidermis, two layers of fibrous endotheciuin, three 
middle layers and two or more seriate tapetum which is of secretory type. The 
sporogenous tissue is extensive and the pollen mother cells divide in a successive 
manner. Cytokinesis is by cell plate formation. Mature pollen grains are 3 celled. 
A proportion of the pollen grains are sterile in both the species. 

The ovary is tricarpcllary, syucarpous and inferior and contain numerous ovules 
on axile placentntion. The ovules are anatrupous, bitegmic and crnssinucellatc. 
Micropyle is formed by both the integuments. Only the upper part of the mature 
ovule is constituted b}* nuccllns proper and tlie major part of the ovule from the 
base is constituted by a cup like extensive chalazal growth. The nucellus is 
completely consumed in the seed and tlic perisperm is formed by the unconsumed 
part bf Uie chalazal tissue only. 

The single primary archesporial cell in the ovule cuts off a parietal cell and 
a megaspore mother cell. The incgaspore mother cell undergoes the two meiotic 
divisions and forms a Icnier tetrad of megasixires. The chalazal megaspore forms 
aji 8-nuclcate embryo sac after three successive free nuclear divisions in it, 

Fertilisation is porogamons and pollen tubes in the ovules of Canna orientalis 
are rather stout and persistent. 

Endosperm in Canna orientalis is of the nuclear type. 

The embryo development is found to take place according to the Asterad type 
and keys to Muscari variation. Two cases of polyembryony have been met with 
in Canna orientalis. The seed coat shows in the chalazal region an outer palisade 
layer, inner thin walled parenchymatous tissue, vascular bundles, the thick walled 
double layer and dnallv the perispermuns tissue. At the apical part it consists 
of the* outer integument, the epidermis of which is elongated to form the palisade 
layer and the inner integument consisting of two layers of thin walled cells. 
Stomata are present on the seed coat. 

An aril and niicropylar collar also are seen though their origin is different 
from that in other Scitamineae. 


(x) Cytology smd Genetics 

74. Effects of Maleic Hydruide on differentiated chromosomes. 

S. S. BHATTACHARYA and H. CHATTERJEE, Barracfcpore. 

Maleic hydrazide, an anti-auxin substance possessing growth retarding pro¬ 
perties, has been reported to show mutagenic activities. It produces breaks at low 
concentrations selectively at the heterochromatic regions of the chomosomes. 
Experiments were conducted in this Institute to study the effects of Maleic Hydra¬ 
zide using plants with different enchromatic and heterochromatic patterns of tlieir 
chromosomes. Root tips were treated with MH 30, a Maleic Hydrazide prepara¬ 
tion of diethanolamine salt, with 1%, 0*t% and 0 01% concentrations for 6, 12 and 
24 hours. In Vicia., faba chromosomes, breaks could not be induced nsing eitlter 
of the concentrationa mentimied above. Previous authors had reported breaks in 
the hetrochromatic regions of this material. In Crolalaria funcea extensive chromo¬ 
some corrosion, disintegration ot nnclei, despiralisation, extreme shortening, and . 
widie scattering ctf ehromosennes were observed. The intensity of effects product 
dimitiahed inrogtessively vnth the lower concentrations used, but the time treated 
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did not appear to have aiij influence. In Allium cepa at 0*1% concentration, 
chromosomes at mid-prophase and metaphase stages showed presence of heavy 
breaks. Sometimes as many as 30 or more fragments could be seen in the dividing 
nuclei. At higher concentrations more drastic effects wetg noticed, e.g. coagula¬ 
tion of nucleic acid, distortion and perforation of nuclei, complete iion-staining 
and thinning out of the chronio.somes. Of lall the plants Impalieiis balsatnina, 
which contains most lieterodironialin, showed pronounced damages from MH. The 
cells and uuchi were disintegrated, the identity of chromosomes were lost, extreme 
shortening of chrotnosonies and draitiage of nucleic acid took place. Breaks were 
not found hut restituted and recombined nuclei suggested that probably breaks 
were healed quickly due to Larger hotcrochromatic area i>f the ehromosoines, as 
found in similar X-radialcd materials. It is concluded that Maleic hydrazide pro¬ 
duces breaks in the chromosomes besides simulating other i>ropertie8 of radio- 
mimetic chemicals, hut hetrrochrouiatin alone may not be selectively attacked by 
Mil ns previously contended. 


75. CyanogenesM in White Clover and methods for its detection. 

AJIT KUMAR CHAKRAVARTY, Ilaringhata. 

Hydrolysis of a glucoside by its appropriate enzyme in the presence of water, 
resulting in the production of hydrocyanic acid is called cyaimgcnesis and is 
represented by the following equation. 

Glncosidc+water—>-Glucose-hAgliu'an-|-nCN. 

Guignard’s picrate paper test, Fiegel’s spot test and prussian blue reaction 
arc known as the standard tests for detection of HCN. Of these the Guignard’s 
lest is more reliable ajid followed by all who worked on cyaiiogenesis of white 
clover. 

Guignard’s test is made by inserting a strip of moist sodium picratc * paper 
inside a small test tube containing the plant material, the tissues of which have 
been crushed by a mctalic rod. The change of colour of the picrate paper from 
yellow to orange, red or deep brown indicates the pre.scnce of HCN in the plant 
material. The reaction is given by the equation. 

Picric acid-t Sodium carbonate—?-Sodiuni picrate. 

Sodium picrate + HCN—^>-Picramic acid+NaOH. 

Formation of picramic acid is indicated by the change in colour of the moist 
picrate paper from light brown to deep red. 

Guignard’s test was found to be suitable for routine testing purposes of large 
number of individuals. Experiments regarding stage of growth of the leaves 
and age of plants at which they should be tested, were carried out. It was observed 
that single leaf of any age was sufficient to give positive reaction for HCN in a 
4 cmx4 mm Durham tube. It was also observed that plants could be tested for 
HCN from the cotyledon stage to the stage of maturity. vSiugle test was not 
reliable, hence repeated testing of the same individual was made for phenotypic 
classihcatiou of individuals. 

Four phenotypes of white clover occur in nature of which one t)rpe gives, 
positive reaction for HCN and the other three types arc negati^jp, because they 
lack either in glucoside or in enzyme or in both. To detect tiie presence. of 
enzyme one percent solution of lotaustralin and to identify the negative plants 
having glucoside, one percent crude linseed meal solution was used. When one 
or two leaves from a negative plant possessing the enz^-me were crushed ih a tn^ 
containing leave.s of another negative plant having the glucoside positive npMtiona 
were obtained. 
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76. Cytology of Ramie i effects of fixatives on the chromosomes. 

H. CHATTERJEE and S. S, BHATTACHARYA, Barrackpore. 

Chromosome studies of Ramie, Bochmeria nivea, proved to be difficult due to 
the presence of very short chromosomes and excessive cellular contents, like 
mucilage and starch which mask the cbroniosomes. Ordinary methods of fixing and 
staining failed to bring any clarity of the chromosomes or remove the unwanted 
foreign materials from the cells. Attempts were made with several prefixatives to 
improve the preparations and Colchicine, Aesculinc, Couinarin, 8—OxyquiuoHue, 
a—Bromoimpthol and para-tliclilorobeiizciie were used at different concentra¬ 
tions for different duration at different temperatures, Couinarin and Aesculine 
shortened the chromosomes but failed to remove the exlrn-chroniosomal substances. 
Colchicine proved ineffective. 8—Oxy quinoline stretched the plasma and all the 
chromosomes came in one plane but tlie chromosomes did not lake stain and differ¬ 
entiation did not improve. Of all the chemicals, treatments with para-dichloro- 
benzene solution for 2 hours at 10®- 14° C and subsequent fixation with Acetic: 
Alcohol, I :3 proved most effective. The materials responded best after staining 
Avith 1% Aceto-carmine without iron taken in a small glass lube and heated on water 
bath for 15 minutes after which the root tips were squashed with 1% cold Aceto- 
carmine. Preniordantiiig with 45% Acetic Acid saturated with Eerric Acetate was 
a prerequisite. 

The chromosome number of Ramie was found to be 2n=28. The mitotic number 
was studied from root tips obtained from stem cuttings grown in sand filled pots. 
The frequency of Metapliase stages were very few and better divisions were 
induced when the pots were watered 1 hour before fixation of the root tips. In the 
resting nuclei and early prophase stages 28 minute heterochroniatic bodies could 
be counted. 4 such bodies appeared to be attached with the nucleolus which was 
oval shaped and big in structure. The rest of the heterochroniatic bodies mostly 
lay near tlie nuclear membrane. The mitotic chrotnosotnes of Ramie are very 
small, 2 to 2-5 in length. However the use of paradichlorohen/eiie as prefixative 
confirmed its efficacy in the study of small chromosomes where excessive cell 
mucilage, starch or oil content hampers cytological observations. It Ls likely that 
at optimum coiicoiilration, temperature and duration of treatment, para-dichloro- 
benzeiie not only shortens chroiiiosome.s and stretches the plasma but it hydrolyse.s 
the cells to some extent increasing the clarity of their surface. We have since 
extended our observations on colchicine-treated and X-rayed Ramie chromosomes 
after prefixation with para-dichlorobeiizene with equally good results. 

77. Cytological studies ia three Luckaow Mosses. 

NARINDER CHOPRA, Hucknow. 

The material for cytological studies Avas collected from different localities in 
l/ucknow, in September-October, 1955-56. 

Mnium sp.: The moss grows abmidantly in Lucknow on the walls of tlie 
bungalows and ruins and is dioecious. 

In aceto-carmine capsule squash, at dialcinesis 6 biA-alents were counted. This 
has been confirmed by the study of microtome preparations .stained in aceto- 
carmine, fast green combinations. 4 autosonies are of equal size, the remaining 
two differ in size from these as well as among themselves; one of them tlie "m” 
chroinosoine is smallest while the other one the '‘M'* chromosome is tlte largest. 
These are six chromosomes. Meiosis is normal. 

In aceto-oarmitte leaf sqnash also, at metaphase (polar view) 6 chromosomes 
were c^Oted. Eire of the 6 chromosomes are rod-shaped, variable in size, and the 
sixth; Y;'chromoscmia'^lii' do^^ 
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Pottia sp.: This moss grows abnndontly in the Residency in the crevices o£ 
mins and is dioecious. 

8 bivalents were counted at diakinesis in accto-cannine capsule squash and 
coufirnicd by the study of microtome preparations stained with aceto-^rmine-fast 
green combination. Two bivalents are bigger than the other six. Probably there 
is genotypic determination of sex. 

The young g.-nnetophores rai.scd in the laboratory were squashed and 8 chromo¬ 
somes were counted at metnphase. 

Torlula sp. : It grows abundantly in and around Imcknow and is dioecious. 

10 bivalents w’ere counted at diakinesi.s. Hcteromorphic pair could not be 
ascertained. 

In accto-cannine leaf squash, at metnphase, 10 chromosomes could be counted. 
The chromosomes are variable in size, 9 being rod-like and the lOlh dot-like. 
Among the 9 rod-shaped chromosomes 2 are bigger than the rest. 


78. Studies in the essential oil-yielding plants of India—III. Colchicine-induced 
polyploidy in Ocimum kilimandaeharieam Guerke. 

J. K. CHOUDHURY and R. B. BO.SI5, Calcutta. 

To induce i>olyploidy in Ocimum kilimandscharicum Guerke witli a view, 
ultimately, to increase its essential oil and camphor content, seeds and .seedlings 
of this plant were treated with 001%—0-05% of colchicine solution for 6-24 hours. 
Treatment of seedlings with 0-01% of colchicine for 6 hours gave the best re.snlt in 
respect of their survival and induction of polyploidy. The treated and normal plants 
were successfully transplanted during July, 1954. 

The induced plants were more tall and stout than the normal one.s avd also 
gave a larger outtnrn of leaves which resulted in a substantial increase in the yield 
of volatile matters. They also showed other polyploidal characters. 

Tetraploid chromosome number w.'is determined to be 76 in meiotic melaphasc 
1 against 38 in that of the normal plant. The meiosis in the treated plants was 
irregular. A long range of variation from n=10 to n=76, presence of multivaleuts, 
ring-like appearance, abnormal segregation and unequal numbers of chromosome 
in anaphase 1 and .subsequently in two poles were observed. 

The treated plants are being maintained and multiplied by seUed seeds and 
cuttings for further observations. 


79. Cytologteal Inveitigatioo of the Genus Ipomema. 

ARUN KUMAR SHARMA and PRAPHUIJvA CHANDRA DATTA, Calcutta. 

The present report deals wnth the caryotypic studies in 10 different species of 
Ipotnoea, namely—/, coccinea, I. grandifiora, L learii, I. semperflorence, L quanoclit, 
I. bononox. I. batatas, 7, paniculata, I, ternetia, and /. pulchela. The chromosome 
numbers of 6 of these, were not reported before. The 2n numbers observed by 
the present authors are 24, 28, 30, 48 and 78. These species SSer with respect 
to their secondary constrictions as well as in nimor caryotypic details. A gross 
similarity in the chromosome morphology is noticeable tetween different species. 
Variation in chromosome complement in the same tissues of the same individual 
have been found and their possible significance in relation to speciation within 
the genus has been suggested. 
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80. Origiii whI behaviour of Chiaunata ia Botrjrehiiiin. 

A. R. GOPAI<-AYBNGAR, Bombay. 

The haploid number of chromosomes in Botrychium vlrglniana (ns=90) luns 
been reported for the first time. Numbers higher than 90 at 1 nietaphase are dqie 
to the precocious separation of the paired bivalents. 

More than I chiasnia and as many as 5 chiasmata are found at early diplotene, 
but at 1 inetaphasc the number is reduced to a single interstitial chiasma in the 
majority of the bivalents. 

Evidence is presented which indicates that terminalizatioii takes place early 
and that the chiasmata "slip off" on reaching the ends of chromosomes. The final 
expression of the "slipping off" process results in nnivaleuce at 1 nietaphase. 


81. Studies in the cytology of the SciUoideae -Structure and behaviour of chromo* 
somes in Scilla sibiricsu 

A. R. GOPAL-AYENGAR, Bombay. 

The nuclear cycle has been followed through somatic mitosis, meiosis and post- 
meiotic mitoses in one species and two varieties. The cliromosome complement 
(2n = l2) consists of 3 pairs of sub-median and 3 pairs of sub-tenniiial chromossomes 
of various sizes. The smallest (i.e. the !■) pairs are the SAT-chromosomes and 
have peculiar secondary constrictions very close to the centromeres. No satellites 
are present in any chromosomes of the complement. 

The resting nuclei of somatic, premeiotic and post-meiotic cells all show 
densely staining chromocenters in addition to chroinonematic threads. The chromo- 
centers in addition to chromoucmatic threads. The chromocenters are found more 
often at the ends tlian in the intercalary regions, and by special pretrentment are 
show|i to be tightly coiled chromonemata which unravel during prophases and 
persist as differentially condensed segments in zygo-pachy-diplotene though much 
reduced at later stages. It is suggested that chromccenters and inversions act as 
localizing mechanisms for re.strictiug cro.ssiiig-over. 

The chiasma frequency has been determined at diplotene and nietaphase. It 
ranges between 6—13 per cell. 

Two classes of bulbs are encountered : (i) "asynaptic", exhibiting a high pro¬ 

portion of univalents at diakinesis and 1 metaphases; and (fj) apparently “normal" 
showing a high degree of inversion hybridity. 

Evidence of inversion at pachytene and anaphases of the I and II divisions are 
presented. These are of two types : (i) long inversions in which pairing and 
crossing-over take place; and (/») short interrupted ones causing failure of pairing. 
A number of anaphase configurations have been observed suggesting the earlier 
occurence of crossing-over in successive or overlapping inversions, involving com- 
parate and disparate types of chromatid relationships. The frequency of bridges 
varies from 1—6 per cell. Double bridges in one and the same or in different arms 
have also been seen. There is no correlation between bridge frequency and the 
number of univalents in a cell. Inversions in some cases ore associated with trans¬ 
locations. The frequencies and types of dicentric bridges at I pud II divisions are 
analysed and present an extraordinary series of interesting aberrations which in 
many instances are complex. In the apparently "normal” type actually less than 
50% of the cells are normal. Of the remaining, about 39% of the cells possess one 
or niore bridges and fragments at 1 anaphase; approximately 34% of the cells show 
bridges and fragments at II division.. Nearly 8% of the cells possess 2 bridges in ' 
a cell. About 1*2% of the cells have 3 bridges and •!% show 4, 5 or 6 bridge?! , 
respectiveljr. pi ^ 15% of the cells have only fragments, nnac^iq^ 
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panied by bridges. Acentric fragments are of different lengths and may be found 
free or attached to chromosomes. Circular fragments are not infrequently observed. 
The fragments arise in two nays ; (1) from crossing>over in inversions, or (2) by 
actual breakage of chromosomes. 

In a small proportion of the pollen mother cells there is ameiosis and resti* 
tution nuclei are found. Pollen development is associated with other abnormalities 
snch as formation of luicrouuclei, Iiexads, suppression of II division and sterility. 
Sonic times the tube nucleus divides in the pollen grains. Interesting peculiarities 
are met with in following the mechanics of mitosis of the generative nucleus in 
the i»olIen tube. 

Prom the cytological behaviour of the .species, it is concluded that Scilla 
siblrica is a structural hybrid with a high degree of dysceiitric hybridity. 


82. Morphology and number of chromosomes in certain Liliaeeae. 

B. N. MUI.AY and MISS SINDIIU KAKL\TE, Pilaui. 

1. Chromosome number and their morphology have been .studied in Chloro- 
phyfitm stefnbergianttm Roxb; Chlorophylum orchiilaslrum Lindl; Aspidistra lurida 
Baker; Litium tuberosum and Kuscus hypophylliim I/inn. 

2. Somatic cliroinosoinc number of Chlorophylum stcrnberf’iaimin and C. 
orchidastrum is n-l4. This agrees with basic number n-7. 

3. Somatic number of Lillium tuberosum is 2n-20. This is not in accordance 
with the basic number reported in other .species. The other basic numbers snch as 
5 and 10 are pt>ssiblc. 

4. Aspidistra lurida shows a somatic number 2u>-32 with the chromosome 
aberration .such as lagging of cliromosonies in the anapho.se. 

5. Somatic cells of Riisctis hypophylUim .show a chromosome number whicli 
is 40. This is in coiihrmalion with the basic number n—20. 


83. Cytomorphological Studies in Athyrium Roth—I. Cytology, 

P. N. MRHRA and S. C. VliRMA, Amritsar. 

To evaluate the phj’logcny of the problematic genus Athyrium, detailed 
morphological, cytological and anatomical observations have been made. The 
present communication deals with the cytological aspect on 11 species of the genus 
namely : A. acrostichoides (Sw.) Diels.. A. anisoptcrtim Clirist, A. Atkinsonii vat. 
Afidersonit Clarke, A. boryaittim (Willd.) Tagawa, A. fimbriatum BMd., A. /label- 
lulatum (Clarke) Tard., A. foliolosum (Wall cx Clarke) Bedd., A. oxyphyllum Hook., 
A. scliimperi Moug., A. setiferum C. Cbr. and A. tenuifrons (Wall) Bedd., collected 
mostly from various localities of Darjeeling ranging from an altitude of 1,000— 
13,000 ft. Following the usual aceto<arn'.ine .squaslt technique the course of 
niciosis has been critically followed and found to be perfectly normal. In each case 
64 normal and seeniiugly viable spores are produced in a single sporangium. The 
n-chronio.some number 40 is deeply seated in the genus and except A. anisopterum 
Christ, all of them are dip1oid,s, the former being a tetraploid with usSO. Further¬ 
more within the limits of what has been called a single si^ecies A. acrostichoides 
(Sw.) Diels both diploid and tetraploid races have been found. They are being 
evaluated cytotaxonoiiiically. All the species investigated are seilnal. 

On the basis of cytology and anatomy the generic name Athyrium, b$ profMsed 
by Tagawa (1835) and Holttum (1854), has been confirmed for Ctenitis hpfyanam 
(Willd.) Copel. Distinctness of Athyrium from Diplazlum is stressed. Broad com¬ 
parisons with the already reported species are made and it is held that tb«:e is 
I'reater percentage of diploids in the Eastern FUmalaps (27‘3*N, 88'18°E, Darjeelifig) 
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which represent geographically the snb<tropii^ rain forests, whereas in the'trdph^, 
region there is not only a greater number of polyploids bat also a higher grade ql' 
polyploidy as observed by Mantbn (cf. 1953 Manton and Sledge 1954). This pre^pbn<^ 
derance of liploids in the Himalayas at high altitudes may perhaps be explained 
on the basis that here the climatic conditions are more exacting than in the tropi-^ 
cal regions and more or less are akin to the temperate ones but a further sear^ itt 
other tropical and sub-tropical areas seems essential to come to a final conclusion 
in regard to Manton's belief (cf. 1953) “Kvolution must be proceeding faster in the 
tropics than in the temperate latitudes'*. 

Except the three examples in the classical literature (Fanner and Digby, 1907) 
and to more out of 27 of the recently investigated ones (Manton, 1950, 1953; Manton 
and Sledge, 1954; Britton, 1953; Mahabale et ah^lOSS; Wagner, 1955 and Melira et 
Verina, present communication) which show apogamy, all the other species are 
normal and sexual and thus this data is not in line with Mahabale’s view (cf. 1953) 
"that most of the species of Athyrium are apogamous". 


84. Cytogenetical studies in the Olnfnraua Braanem. 

S. S. RAJAN and C. KEMPANNA, New Delhi. 


In an attempt to trace the inter-relationship between ioria, brown sarson, yellow 
sarson and bnrma sarson, the ten chromosme forms of oil Brassicac, (i) cylological 
study of the F, hybrids, with reference to the pairing behaviour of the chromo¬ 
somes, (fi) ctytological study of the F, generation, *md [Hi) compartive cylological 
study of the allotetraploids of the hybrids obtained by colchicine treatment with 
the antotetraploids of the parents, were undertaken. Toria, as the male parent, 
was crossed with the three sarsons, and the hybrids and hybrid progenies were 
studied by the aforementioned methods. 

Cytology of the hybrids indicated, that in all the three cases the hybrid 
plant showed heterozygosity for chromosome inversions. The inversions were all 
of the paracentric type probably situated in the short arms of chromosomes with 
snbmedian centromere. The inversion in the case of bnrma sarson w'as the longest. . 
The length of the inversions in terms of genetic map units were 8-4 units in the 
ewe of brown sarson, iS-6 in the case of yellow sarson and 21 nuits in the case of 
barma sarson. These comparative lengths were independently confirmed by the 
frequency of four strand double crossovers within tlie inversion loop. In the -F, 
generation the inversion lieterozygotes were recovered in an approximate ratio of 
1:1, in accordance with expectations. There were indications that besides gross 
strnctnral differences like inversion, small structural differences, cytologically not 
detectable bat manifested in the. prefextntial pairing in the alloploid, also existed. 
Sterility of the P, individuals was also noticed as .a manifestation of this cryptic 
shmctural hybridity In the case yellow sarson and toria, sterility due to gene- 
Cjrtoplasm interaction was also noticed. 


R ia concluded from a study of the coefficient of hybridity, that brown sarson 
is mori 'Closely related to forfa than the other two sarsons. In the process of 
differentiation iorfa, from other members of the campestris group the mecha¬ 
nisms (^isotetion must have been (f) gross structural changes in the chromosomes^ 
(iO cr^tc a^ctntal changes, (lii) genie differences and (fv) imbalance resulting : 
IrPxfi gdie^iyloplssm interactions. These resnlts are of value more to the plani. 

limitations of hybridisation , wijdiitt 
^b»'--eatr^e^^S; gfohp ,l)y' delineating tibe inter-relationship between the: diffenmt' 
imeitibii^ tl;^ rcclsssifi^tiim of the group tfis€‘ 

r. ■ 
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85. Extent of seed atorilitjr in ColcUcinednduced Antotetraploids of linaoed attri¬ 
butable to irregularitiea of Meioaia. 

S. S. RAJAN and A. S. DHAI^IWAL, New Delhi. 

0 

In order to assess the extent of seed steriHtj', common in antotetraploids, that is 
attributable to irregularities of meiosis, autotetraploids of five varities of linseed, 
two of high seed fertility (4-5 seeds per boll), two of low seed fertility (0‘I to 2 
seeds per boll) and one of niedinm fertility (2-3 seeds per boll) were compared. 
The data were statistically analysed by testing the significance of differences by 
Clii square and standard error of differences, by estimating total and partial corre¬ 
lations and linear regression. The aberrations of meiosis that were noticed were ; 
;f) varied frequency of mnltivalcnf formation per p.m.c., (if) varied frequency of 
chiasinata per chromosome and per p.m.c,, {Hi) different distribution of half chiasma 
per chromosome of the quadrivalent, (iv) frequency of different types of quadri- 
valents per p.m.c., (v) non-congression of chromosomes in metaphase I, (vi) for¬ 
mation of micronuclei at the second telophase and {vii) formation of polyads at 
the tetrad stage. Of these abnormalities none was significantly correlated with 
seed sterility except the abnormal congression at metaphase I. The failure of 
a few chromosome.s to congress normally at the equatorial region was significant, 
negatively correlated with seed fertility (r~-0-7**). As this abnormality was 
also positively correlated with laggards at anaphase I and II, micronuclei at the 
telophase II and polyads at the tetrad stage it is inferred that the abnormal con¬ 
gression of chromosomes at the inetaphase I has given rise to these aljerrations 
at the later stages of meiosis. A study of the partial correlations revealed that 
the non-congression of chromosonie.s at the nietaphase I was not infiuenced by 
either the frequency or nature of mnitivalents. The causes for this non-congression 
are probably mechanical due to the crowding of chromosomes on the inctaphse 
plate of the tetraploids. This is supported by a comparison of the cell volume 
and the volume of the metaphase plate, as also by a comparison of the volumes 
of metaphase plate in normal and abnormal case.s. A study of linear regression 
between abnormal congression and .seed sterility indicated that this abnormality 
in its highest frequency can account for only the seed sterility of 3’6 seeds per 
boll leaving a sterility of 6 se^ds per boll unaccounted for. It is, therefore, con¬ 
cluded that nearly 60% of the seed sterility in the autotetraploids of linseed are 
not attributable to the immediate effects of aberrations in meiosis characteristic 
of autotetraploids. It is probable that the causes of this unexplained seed sterility 
are genic in nature and would, therefore, be amenable to improvement by breed¬ 
ing. 


86. Preliminary atwlies on the effeeta of Ultraviolet rays on the ehreraosomca of 
Urginma indiea, Kunth. (The ladiaa Squill). 

K. RANGASVV.AMI .WYANGAR, Annamalainagar.. 

Previous work in this laboratory has shown that iiradiation of the tubers of 
Colocasia antiquorum, Schott, with ultra-violet rays brings about appreciable 
physiological reaction in the shape of larger si7.e, higher yield and increased growth 
vigour in the succeeding generations. The present investigation was undertaken 
with a view to study the possible influence of ultraviolet ray^upon the mitotic 
chromosomes of the common Indian Squill, Vrginea indiea, Kunth. 

Some abnormalities in the mitotic division have been observed. The' f^rbdib- 
soma; after their longitudinal splitting become promiscuously distributed within 
the cell, presumably due to the impaired spindle mechanism. 

Fragments are formed some of which being .distal and ^entrk:. aonta 

time lihe univalents in the meiosis qf sterile hybrids and tdtimately^ ge^^^ 
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organi'sed at the dose of mitosis. Consequently) the nomally hmg chrdnio(j^(^.: 
appear to have twcome shorter in the succeeding nietaphase. 

More rarely the proximal fragments with attachment constrictions give rise) 
by end-to-end fusion, to dicentric chromosomes which naturally become stretched .to 
form chromatin bridges during anaphase. 

In the light of the observations made here as to the nature of the chromatin 
bridges, evidence has been adduced that the chromosomes undergo longitudmal' 
splitting during the metabolic condition of the nucleus after the influence of 
ultra-violet irradiation and not in the previous telophase prior to mitosis. 

The signiflcaiice of fragmentation and fusion of chromosomes as contributing 
to chromosomal evolution in plants has been indicated. Normally chromosome evo¬ 
lution has proceeded on the lines of duplication of the entire complement 
(enploidy) or part of it (aiieuploidy) with subsequent attainment of secondary 
balance. But the present work suggests that chromosomal fragmentation and fusion 
may also help to bring aljout alterations of a more or less permanent character 
in the hereditary make up of plants. 


87. Genetic Improvement of Bamboos through Polyploid-Breeding. 

H. S. RAO, Dehra Dun. 

A preliminary observation in 1953 with 3 colchicine-treated seedlings of bamboo 
(Dcndrocalamiis strictus) suggested an extended trial the following year when 
37 plants and 7 controls were prepared for field trial. In 1956 these two-year-old 
plants revealed interesting characters associated with polyploidizing, namely, in¬ 
creased vigour, production of thicker or wider leaves, and larger but fewer tnber- 
culate hairs on the dorsal leaf-surface. The frequency tables compiled from data 
on vigour, leaf thickness and number of hairs show that in almut a dozen out 
of the 37 polyploidized plants there is a definite increase in vigour, leaf-thickness 
and l&f width assocnated with incrca.sed size of hairs, the last effect resulting in 
fewer number of hairs per unit area. These easily observed criteria for early eva¬ 
luation of artificial polyploid mutants are of great interest and value to breeders of 
forest species. 


88. Aneuptoid Cells in the Colchicine induced Amphidiploids. 

R. P. ROY, Patna. 

Aueuploid cells were found in several intergeneric amphidiploids derived from 
the graera Triticum and Aegllops. The anthers of these amphidiploids showed a 
mixture of cells containing both the full ainpbidiploid set of chromosomes and 
various reduced amphidiploid chromosome number. The parent species and the 
F, hybrids from which these amphidiploids were derived by colchicine treatment 
did not show any aneuploid cells in their anthers. Again the aneuploid cells were 
also fonnd in some amphidiploid F, hybrids, hat using the regular species as the 
female paitmt, no anenploid cells were found. These anenploid. cells were found 
in all the three generations of the 14 amphidiploids studied, but their frequenpy 
became less in the. subsequent generations. In one amphidiploid, ./I. blunclalls x T; 
dicoccoides, ihiitte was a very higli percentage of aneuploid cells in the first genera; 
tiem ecHM^ could set only one seed* By the toird gienerat^ 

the numt^ mieuploj^ was very low and the fertility of the plants alto : 
w^t.,.npto 58%. ^ stototde experiments it was found that the. 

^ And l^g .duration co^chjieine treatment, '%»d’a n eu|^d' 

.cc.Ws;;in;by sfedrl Vdnrfi^ion'. 
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tration colchicine treatments were found to have no aneuploid cells. The anea- 
ploid cells in no way interfered with the chromosome pairing in the normal cells of 
the same anthers^ rather these cells were themselves capable of nudergomg meiosis. 
But the aneuploid cells always had large number of univalents and they thus appear 
to represent at meiosis an almost random assortment of chromosomes. Ajteuploid 
cells with considerable reduction from fhe full chromosome complements were able 
to function as gametes. Thus from the same ainphidiploid plants with varying 
chromosome numbers can be derived. 

The occurrence of aneuploid cells at meiosis is presumably due to sfandle 
abnormalities during premeiotic mitosis. Such spindle abnormalities are usual 
features in the colchicine treated materials. It is suggested that these spindle 
abnormalities have been brought about by the transmissible toxic effect of colchicine. 
This would explain the presence of aneuploid cells in plajits which originated from 
long duration treatments and their absence from these produced by short duration 
treatments. Their absence in the parents and tlie untreated Fi hybrids are also 
explainable on this basis. 

It is further suggested that colchicine brings about the formation of abnormal 
spindles either by reacting with the lipoid contents of the cell and centromere or 
by up.setting the nucleic acid cycle by affecting the heterochromatic centromere or 
boUi. The sharp fall of aneuploid cells in the successive generations of the same 
amphidiploids looks like a case of dauermodification. But in the hybrid in which 
a normal species T, aestivtim was used as the female parent and an ainphidiploid 
as the male parent, the hybrid did not show any aneuploid cells. Thus tills does 
not appear to be a case of dauermodification. 

It is also suggested that no permanent change in centromere has occurred. As 
the abnormalities tend to disappear after a few generations, tlie effect on the centro¬ 
mere was most likely narcotic and therefore reversible. 

89. Male sterility la Palau. , 

SANTaSH KUMAR SARKAR, Calcutta. 

The present paper deals with the male sterility in twenty-eight species of Palms. 
Percentage of deformed pollens and percentage of empty pollens were counted. 
Pollen grains were dusted on a standard medium for germination and percentage 
of nngenninated grains were calculated. 'f 

Experiments involving germination of pollen grains on the stigma were con¬ 
ducted and percentage of nngerminated grains were noted. 

The percentage of irregularities in meiosis like uondisjunction^ lagging, pentads 
etc. has been correlated with male sterility and the different issues have been 
discussed. 

Percentage of pollen sterility in different seasons was taken and tabulatslld for 
showing the effect of .seasonal variation with pollen sterility. 

Percentage of nonviable pollens were counted in different da 3 's after aurtifft iir 
of flowers and the result was tabulated. 

Empty anther sacs and the anthers with a few mother cells or deformed 
mother cells were found in some cases. After observation of a large number 
of inflorescences, the tip portion of the inflorescence was found to contain flowers 
with more sterile pollens than the lower, portion of the inflorescence. 

On the basis of tlie available data, it has been suggested!*’that aexnd ^ 
production is not of absolute necesrity for propagation and: fruit prodnetum. in 
Palms. Propagation tlirough vegetative means before thw plant 
is of more significance than sexual reproduction in thi« family Af . • Wrtif. 

production, emphasized in another p<^ text,may dept^d tp a l^e^ extent 
apomixis, ■ J o' 
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90. S«x cliroinoMHnea in Palm*. 

SANtOSH KUMAR SARKAR, Calcutta. 

The present paper embodies the results of a part of the research project 
undertaken on determination of sex in Palms. In the three species of Palms^ viz.> 
Borassus fiahelUfer, Phoenix sylvestris and P. ntpicola one heteromorphic pair 
of chromosomes was distinctly observed in male plants. 

Detailed karyotypes of all these tliree species were studied both in case of; 
male and female plants and the behaviour of the .two sex chromosomes was 
followed. 

Meiosis could be worked out in all the cases and the behaviour of the fietero* 
inorpliic pair was studied. The heteromorpliic pair of chromosomes was found 
clearly in both diakinesis and first anapliase. No chiasma could be observed in 
them and they were found to lie very close to each other as associating univalents. 

In all the three species investigated here, where .sex cliromosomes could be 
distinctly determined they are of XY (cf) and XX ($) types. 

The terms A & Aj have been used here for X & Y to keep uniformity of 
description with the previous paper. 

The presence of only one pair of sex chromosomes in these allopolyploid 
species has been explained in the basis of the origin of unisexuality after the 
attainment of polyploidy. 


91. Utilisation of Cytoplasmic Male Sterility in Production of Hybrid Onion Seeds. 

B SEN and S. N. SRIVASTAVA, Almora. 

Work with cytoplasmic male sterile lines of onion evolved by H. A. Jones 
for production of hybrid onion seeds has been in progress at the Vivekananda 
laboratory since 1948. For production of hybrid onion seeds different pollen 
parent! have been used. It has been found that (i) the combining abilities of 
the differelnt pollen parents are different and that (ft) the combining abilities of 
the fertile inbred lines—Almora Local and Sliahjahanpur Local with some of the 
mule sterile lines are at par with that of .the speci.il pollen parent obtained frott 
Jones. 

The results of different yield trials undertaken both at Almora and at Hawalbagh 
since 1949 indicate that tlie yield of onion can be doubled by the use of hybrid 
seeds. Further breeding work in this connection is in progress. 


92. Chromosome Studies in Chnu L 

, % ARUN KUMAR SHARMA and ARYA KUMAR BAL, Calcutta. 

A detailed investigation has been carried out on the chromosome complement 
of thO different varieties of tlie four different species of Citrtis. The normal 
chromosome: number has been found to be 2n a IS in the ‘China’, 'Colmubia* 
and ‘Gdra’ varieties of Citrus acida aurantifolia Pers; 'White fleshed’, ‘Red fleshed’ 
and .'Chinese' Varieties of C. decumana Murrj ‘Klacbi’ and ?Sarbati’ varietlM p£ 
C, iinKtfe and -Ci mteroedrpa Bimge. In the 'Monster Kalsia’ variety of 

C. decumanit. ,;h^ the noraial chromosome complement showed 2n s 2i in 

thb'rsbihatio ceils, karyotypic details were studied and it was found that the; 

.te varieties* as well as ■within the same tisshe of 4 

p;Uht. ,; A3j^^ v^iation from the nmmal number, ranging frohi 9 tO '^, 

Botnatic; seperatioti were observed in different varietili^'? 

the; . -both ;:nnmeritelvandVat^ei^^ 
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have been suggested, taking place through .the above abnoramlitiea, occurring 
spontaneously in the cells. Their significance too, has been considered to be a 
m.'iin factor in evolution of species specially in view of the vegetative method, 
practised for the propagation of these species. 


93. Structure and behaviour of Chromosomes in d^erent varirties of Paidium 
Gayaoa Linn. I. 

ARIIN KUMAR SHARMA and (MiSS) ARATI MAJUMDAR, Calcutta. 

The behaviour of chromosomes in somatic cells of four different varieties of 
Psiditnn has Ijeen carried out. The varieties are Allahabad, Bnnaras, seedless- 
Bengal and Kafri. The chromo.some number recorded in the Allahabad var. 
is 18, whereas in Benaas it is 20 and 32 is the diploid number recorded in seedless 
(Bengal) variety. The number of .satellited chromosome is six in Allahabad and 
four satellited chromosomes are present in both Banaras and seedless ones. 
Though a gross similarity in chromosome structure of different varieties of Psidium 
i.s present, the presence of numerical and structural differences are not at all 
uncommon. Cytologically karyotypic differences between their different varieites 
can be considered as their identifying characteristics. The variation in the 
chromosome complement in the somatic tissue of each variety is also reported 
in quite a high frequency. The significance of somatic alteration in the origin 
of new Vcirieties through vegetative means has been discussed. 


94. Effect of Nucleic Acids on Root Cells. 

ARUN KUMAR SHARMA and (Mrs.) ARCHANA SHARMA, Calcutta. 

Investigations were carried out to find out the differential capacity, *'if any, 
between the Ribose and Desoxyribose nucleic acid treatment in inducing division 
in adult nuclei of root cells. These were carried out on AHium cepa. The two 
acids were applied in two different ways ;—(I) Direct acid treatment, (2) Treat¬ 
ment in a mixture of acid and standard Knop’s medium. With direct acid treat¬ 
ment again, observations were carried out (f) directly from the solution at regular 
intervals, as well as (it) after recovery for a certain period in Knop’s medium 
after treatment for a specific period directly in the solution. Reductional separa¬ 
tion __of chromosomes, fragmentation as well as some physical effects has been 
found to appear after both the acid treatments. With ribose nncleic acid, the 
induction of division in adult cells is more rapid than with the other. Farther 
after a very short period of treatment in acids followed by a recovery thp adult 
cells show division much earlier after RNA. treatment than wiffi D.N.M The 
polyploid nature of adult cells has been revealed from their chromosome counts.. 
The significance of these data has been discussed in relation to nucleic acid deficiency 
in normal adult cells. 


95. Cytology of differont spocios of Aaparagua mud LUiam. 

ARUN KUMAR SHARMA and (MiSS) BIBHA BHATTACHAi^ryA, 

The cytological investigation of the folloing six different species of l/iliai^ 
has been carried out. I. Asparagus racempsus Willtd.. 2. d. piumpsus Mkait 
3. A. nanus (a horticultural variety), 4. A. sprengeii Regel,; S/ LUifam' ip^ 
foliutu Griff., 6. L, Chinese sacred lity (a horticultuf^ ■ 
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Different pretreatment methods baTe been applied for a ^ detailed.; . 

their karyotypes. Tlie normal somatic, chromosome number fonhd in . 

racemo5Hs« :4. /)lAmo5tts and A. nouns is 20 in each case,, in 4. sprengeii-is 
in Liliwn longifoHum \i 24 and in L. Chinese sacred lily is 48. Tnie number <4; 
secondary constrictions noted in Asparagus racemosus is 6, in A. plumosm 2, in. 
A. nanus 4, in 4. sprengori 10, and in LiHum longifolitim 4. Variation in the 
chromosome complements in somatic nuclei of the same individual have been . 
reported. Such variations have been found to occur more frequently in species 
of Liliiim as compared to the other genus. Variation has been recorded in all 
the si* species investigated. The role of polyploidy associated witli somatic altera¬ 
tion and structural changes of chromosomes in the evolution of the species has 
been discussed. In view of sexual means being either obsolete or a much less 
effictcnt mechanism of reproduction than the vegetative means in this family, 
such variations has ben considered as possibly providing a means for the origin 
of new forms. This may be achieved by their entrance into the growing region 
and thus giving rise to new shoots with different genotypic constitutions. 


96. Cytology of Aephodelut TtnmfoUm Cut. 

ARUN KUMAR SHARMA and NRIPENDRA KUMAR BHArrACHARVYA, 

Calcutta. 

1. A cytological investigation on Asphodclus temiifolius Cav, has been 
airried out in detail including both the mitotic and the meiotic studies. 

2. Somatic chromosome number of the species has been determined to be 
2n 3= 30 and these are karyotypically divisible into eight different types. 

3. Considerable amount of irregularities have been observed in meiosis. 
Beside the normal fifteen bivalents, most of the P.M.C.s contain two quadrivalents 
and eleven bivalents. 

4. Secondary association between different bivalents has been noted in a 
number of P.M.C.S and the maximum association is 1(4) + 3(2) + 3(1), suggest¬ 
ing the basic number as seven. The .two multivalents always lie free. The 
amphidiploid constitution of tlie species under investigation has been suggested. 

5. The presence of eleven bivalents and two quadrivalents in A. temiifolius 
has been accounted for on the basis of their origin through two different ancestors, 
and duplication of chromosomes in evolution. The role of allopolyploidy in the 
evolution of the different species of Asphodelus has been emphasized in view of 
the data gathered so far in this aspect in this species. 


97. Cytology of Sorghum I. 

ARUN KUMAR SHARMA and DIPTI BHATTACHARJEE, Calcutta. 

Detailed cytological studies of twenty-three species of Sorghum were done. 
Somatic studies revealed that the number most commonly found is twenty, while 
ten and forty have been recorded in S. versicolor and S. halepense respectively. 
The iMsic number, as worked out from secondary association counts in several ; 
species, is fQuri The group is remarkablir homogeneous, as far as the structure , 
of Chihxnp^m^ i^ there being several distinct types present in each 

of titetnv , Evbiuiionar^^ within the genus have been trabsd oh the 

basis Str.ttctaral alterations have been'; 

receded o^ih. discu|»e4. ;=Ae ^ 

evidently;: p^id;n'-iiar@t; 
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98. A ctudy on the effect of chenuceb on chromoeome* of roots, poOeii mother 
cells end poUea grasas. 

ARUN KUMAR SHARMA and SANTOSH KUMAR SARKAR, Calcutta. , 

The present paper deals with a cotnparative stiidy of chemical eliect on 
chromosomes of root-tips, pollen grains and P.M.C.’s of Nothoscordwn fragrans 
Knnth. 

Three chemicals, viz., Aesculine, Paradichlorobenzene and Resorcinol were 
applied individually. Considerable erosion and fragments of chromosomes occurr¬ 
ing at random were noted both in luetaphase and anaphase of root-tip chromo¬ 
somes. On the other hand pollen grains where also the division is mitotic, no 
fragmentation of chromosomes was recorded even after prolonged treatment. 
Diplochroniosoine formation after prolonged treatment was detected in pollen 
grain chromosomes. In case of meiotic chromosomes also fragmentation was not 
observed, but irregularitie.s in division, such as lagging, nondisjunction and sticki¬ 
ness were detected in a number of cases. 

This differential response to cliemical treatment of rot-tip, pollen grain and 
pollen mother cell chromosomes has been considered as a definite indication of 
differential metabolic set up of chromosomes, not necessarily involving their nlti« 
mate structure. 


99. Cytology of different species of Palms and its bearing on the soli^en of 
the problems of Phylogeny and Speeiation. 

ARUN KUMAR SHARMA and SANTOSH KUMAR SARKAR, Calcutta. 

Detailed karyotypes of 50 species of Palms have been studied. Most of the 
chromosomes of the complement are of medium to short in size with median to 
submedian constrictions. A gradual gradation in size of the chromosomes with 
the low number of secondary constrictions is a marked feature in most of the 
complements. 

Meiotic studies have been carried out in 28 species. Meioses so far studied 
show bivalent formation in all of them. Secondary association of bivalents has 
been recorded in a few species. Irregularities like inversion bridge, lagging, 
nondisjunction, nneqnal separation and formation of pentads, hexads, etc. instead 
of tetr.ads have been recorded and their significance has been discussed. Hetero- 
morphic pair of chromosomes, their beliaviour in meiotic division and their 
significance have been studied. 

Evidences of high percentage of pollen - sterility have been recorded and the 
relative role of afiomixis and sexual reproduction in the prodnetibn of fruits have 
been estimated. Fruits have been found to develop in some ca.ses from nhpol- 
linated flowers, suggesting thereby that sexual reproduction is not of absolute 
necessity for fruit production. .< 

The significance of widespread variations in chromosome complement in the 
somatic tissue, present in the majority oi the species has . been discussed and 
suggested that their entrance into the growing tip of the daughter shoots during 
vegetative reproduction effects speeiation in present day palms. 

The behaviour of chromosomes after induced division in the adult cells has 
been studied. The significance of a perticniar abnormal number noted in the 
differentiated organ has been discussed. 

The role of allopolyploidy in the evolution ^ different tribes 
the initial stage has been discussed. The imporinnee of the itrtictufnt changes 
of diromosonies including diminution in chrbmatin matter 8|)eciaUy £r<^..- VUd 
to cultivated forms in evolution have been pointed ont. ;pifferent.. cy^t^ 
lines of evolution in the family have worked out and an iijterjiiiiini w 
S^tematic .positka (^ .certain.'genera iiwggest0i;f.:'?V 
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too. Cyttingf liki^ 

tml .hjrbriifilf of-CI ot^ . \■ 

ARON KOMAR SilARMA SANTOSH KUMAR SAWKAR, 

Detailed karyotj'pes of two horticalfural varieties of CI^rftfis' 'eIe|:a4i* ^ 
Jussieva repens were studied. Normal somatic chromosome tinmbim wcrit; 
recorded as eighteen and sixteen respectively in the two genera. Variatkms Ui 
chromosome complement in different cells of the somatic tissue were noted ip 
Jussieua repens. The role of such somatic alterations in speciation through' 
vegetative means has been pointed out. 

Cytological analysis of tlie two horticultural varieties of C. elegans, viz., rosy 
flowered tall variety and reddish flowered bushy variety revealed their structural 
hybrid nature. The apparent karyotypic similarities between the two varieties 
were not considered as absolute genomic similarity, as meiotic behaviour being , 
diflerent in the two, suggested their genotypic diflerence. 

In rosy flowered tall variety the presence of a ring of six and a chain of 
four chromosomes were recorded. In reddish flowered bushy variety, on the 
other band, a single chain of ten chromotomes was observed in a number 
mother cells. Here in no case a ring six and a chain of four chromosoxhes could 
be noted. The difference in size of the chromosomes in the cliain was also signi- 
flcant suggesting nonhomologons segmental interchanges between its members. 

On the basis of the meiotic behaviours of the two varieties it has been assumed 
(hat segmental interchanges between one member of the chain of four in one 
variety possibly have given rise to a single chain of ten chromosomes of the 
other variety and thus indicating the origin of one variety from the other. 

It has been claimed that the varieties of Clerkta are good examples of structural 
hybrids where segmental interchanges have played a distinct role, in the origin 
of different horticultural varieties. 


101. Cytological Studies in Begonia. I. 

ARUN KUMAR SHARMA and UPKNDRA CHANDRA BHATTACHARYYA, 

Calcutta 

The present report deals wth the mitotic and meiotic studies of 4 different 
species of Begonia, including B. laclniata, the commonly occurring one in the 
plains. Zn B 26 chromosomes have been fonnd in 3 of them and 2n » 42 in one. 
Karyotype studies reveal gross similarities in chromosome morphology of different 
species, but with minor differences in chromosome details. Evidences of alio* 
polyploidy have been fonnd during the meiotic behaviour of tlie species. Consider¬ 
able amount of alterations of chromotonie complements in the somatic tissues 
^ each Htdividiial have been noted. Taking in view of the previous and the 
present records it has been suggested that allopolyploidy has been responsible 
for the evolution of different species of Begonia at the initial stage. Z/ater, how¬ 
ever, cbnsegnently with loss in capacity for sexnat reproduction alterations in 
flie soinatlc chromosomes of the tissne have played a distinct foie in their fhrther 
evoltttfaiis. 


iStii^ias^ th« Genus Tfachefomenae Ehrbg. 

.stn^^.. *g?t<dogically ai»i-..the ..-chtwigna^^ 
;'Tfae ':orgi^.ms..' .used 
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1 :3 Acetic-alcohol at intervals of boar daring the night. All'stages in hud^ 
division were obtained arotmd midnight from week-old cnltnres/ 

The writer's aceto-carmine preparations showed the longitndiaal diV^ipn of the 
chromosomes. The chromosome reduplication is probably anaphasic and this 
persists in the telophases. During nuclear divisioUi the endospme * (nudeolus) 
elongates in a direction at right angles to the long axis of the cell, divides into 
two, and one portion goes to each daughter nucleus. 


103. Cytologieal Studies in Ibnia amara L. 

S. h. TANDON and P. N. BAW, Delhi. 

Meiusis in pollen mother cells was studied in 30 plants of Iberis amara D. 
Out of acetoc.'irniine, aceto-orcein, propionocarmine and crystal-violet which were 
used in staining chromosomes, propionocarmine gave best results. Although a 
few pollen motlier cells at diakiiiesis showed an association of six bivalents and 
two univalents, majority of them showed seven bivalents. Seven chromosomes 
were clearly seen in metaphose plates. The distribution of diromosomes at 
anaphase I was found to be regular, seven chromosomes being clearly visible at 
either pole. The haploid chromosome numbers reported for the species are seven 
and eight. All the plants examined by us, however, fell into the category of the 
type with n — 7. The possibility that the haploid chromosome number in Jbetis 
amara D. may be seven only and not seven and eight has been discussed. 


104. Cytologied Studies in the Genus Atparagua, 

J. VRNKATRSWARDU, and C. S. K. Raju, Waltair. 

Tetraploid chromosome numbers are reported for two species of Asparagus, 
namely, A. racemosus and A. officinalis (n = 20). 

Detailed cytologieal studies into both fhe species have been made end it has 
been concluded that both of them are tetraploids. 

Quantitative data on the multivalent frequency, types of multivalents and 
chiasma frequency have been acquired in the case of A. racemosus. The average 
quadrivalent frequency comes to 3-8 per cent and that of trivalent frequency to 
0*3 per cell. The numlier of quadrivalents varies from six down to one per cell. 
Trivalent types 7 and 8 and quadrevalent types 11, 13, 15, 16 and 17 have only 
l)een encountered. These require the formation of a single exchange in the associa¬ 
tion, which is more possible in chromosomes with median or submedian centromeres 
and the pachytene complement in this plant should show at least a majority of 
the chromosomes with median or submedian centromeres. 

In A. officinalis the quadrivalent frequency is very low, there being a single 
quadrivalent in half the number of nuclei analysed while the rest showed bivalent 
and univalents. 

The following types of meiotic irregularities sire described: (1) Univalent 
formation either due to failure of pairing and chiaSma formation during propha^ 
or due to the linear and indifferent co-orientation and disjunction 
type multivalents (false univalents) (2) formation of lagging chromosptnes and the 
organisation of micrpnuclei and micro cells from theM; (3) Nnwiorimil 
of the component chromok>me8 at anaphase I and (4) formiiliite 
anaphase due to the persistence of an interstitial chlflama, ; A 

Basing on the observations of gentfal behaviour at meioffa- a i ji d ■ 

valant formation it is conclude that A. racemom is an 
‘Aspeiragm officinalis ^ to the loin fnnli^vak^^ 
fraijitenigr.and Uch of.proper psii^;^ii|jf4^daded 



tlie li^nits have bem discos^ aiod. iilr ib .cbiiclBd^ 

present . investigation that autoployploidy, interspecific hjbiidis^iott:. iMtcWM ^ 

segmental aliopolyi^dy and polysoiny have all played a 


(si) Pkynology and Phytoeliemistrjr 

lOS. FnrUimr studies on the influence of time of sowing on the effect of 2, 44> 
on growth and yield of wheat. 

S. N. BHARDWAJ and I. M. RAO, Agra. 

The effect of pre-sowing soaking of wheat (C. 591) seeds for 24 honrs in water 
and in 10 ppm. of two preparations of 2, 4—D, 2, 4: dichlorophenoxyacetic acid 
(B.D.li.) and Dicotox, Ethyl 2, 4: dichlorophenoxyacetate (M & B), when sown 
at 15 days intervals beginning with 3rd November, 1955 (normal sowing time), 
on growth and yield of grain was investigated in pot culture. Quantitative observa¬ 
tions on ear-emergence, height of plants at maturity, shoot-dry-weight, yield and 
quality of grain were recorded, end the results were analysed statistically. 

Relative to control, ear-emergence was enhanced by 2, 4—D and Dicotox in 
the fourth sowing alone, while *water-soaking' accelerated the same iu all the 
sowings, but the maximum earliness amounted to less than three days. Final 
heights of plants were not significantly different due to treatment in any of the 
sowings, compared to the respective control. 

Shoot-dry-matter and the yield of grain were increased by 2, 4—D in the later 
sowings, while Dicotox had no effect. The yield of grain with 2, 4—^D iu the four 
sowings amounted to 83%> 159%, 125% and 181%, of the respective controls 
(untreated seeds); the increase over the controls in the second and fourth sowing 
were significant. Grain-to-shoot ratio was lower with 2, 4—D, especially in the 
later sowings, while with Dicotox it was so in the third sowing alone. 'Water- 
soaking' seems to have produced no beneficial effect except increasing the dry 
matter in the plants of the last sowing. 

The present studies indicate that 2, 4: dichlorophenoxyacetic acid seems to be 
definitely m<»e beneficial than its ethyl ester (2, 4: dichlorophenoxyacetate), and 
the beneficial effect on the yield can be obtained only in the delayed sowings. 

The results support the earlier findings of the authors (1955 and 1956). 

Fm-tber, it may be added that 2, 4—D treatment can improve the yield almost 
to the level of the normal sowing, even if the sowing is delayed upto the first 

week of December. The yields obtained in the present investigation in tins con¬ 

nection are: normal sowing-control: 1-56; sowing in the first week of December- 
ContrOil: (significantly lower than the above 'Control'); 2, 4—D treated: 1-41 

grams ! (not. significant) per plant. 


lOfl.! Thioelic add and idietosynihetie CO^ fixation. 

/ : B. and S. P. SEN, Calcutta. 

..(^iy^f.iuBd Vcowbrkers have advanced some experimental evidence that 
thipctlt. :Md : idle prosthetic group of pyruvic oxidase, influences, the Hill Re^tiohi 

vrith the evolntion of oxygen. An inv^t^ar^';; 
' .whether'., tile; photo^thetib. ;.redubtkm:^^.-.'OC^r'l|''; 

.." ' and 

■■ at i m kw a/■! rr ^ ' d l ' jail-Ma'jf'.-. aaaaAtfajaaa Sw 
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add and 30 /tC of NaHC**0,, In high intensity light at 26*0, tot 30' min. The 
reaction was stopped with boiling ethanol and evaporated to dtyness. The r^idue 
^as either resuspended in 80% ethanol and aliquots counted, or, counts were taken 
in saturation thickitess after bdng mixed with non-radioactive algal cells when 
necessary. No sharp stimulation of CO, uptake was observed. Addition«of quinone 
(which is known to act as a hydrogen acceptor) in the Scenedesmvs cells had no 
marked effect, how concentrations of thioctic add slightly promoted the rate of 
photosyuthetic uptake of CO,. 

When the 80% etiianol extract was subjected to two dimensional paper chromato¬ 
graphy with phenol-water and butanol-acetic acid-water as the developing solvents 
the autoradiograms revealed that bulk of the label was incorporated in the phosphate 
esters, sucrose, malic and fumaric acids. 


107. Uses of isotopes in the audeic aeul metebolism of Cysmophyeeae. 

B, B. BISWAS, Calcutta. 

While separating DNA and RNA of Nostoc muscorum from sodium nucleate 
with 0‘3N KOH solution was olwcrved that a portion remained insoluble. This 
insoluble fraction, henceforth designated as DNA,, after aiial 3 rsis revealed the same 
constituent bases as those of DNA, but in different ratios. This DNA, fraction 
was completely absent in Chlorella. 

The nucleate isolated with 10% NaCl from N. muscorum constituted 9-10% 
of the dry weight. DNA content wa.s between 2-5-3% and RNA 6-7% of the dry 
weight, DNAi being 1-3—1-6% and DNA, 1-2—1-4%. The molar ratio of different 
bases in DNA, and RNA was found to be as follows and both the nucleic acids 
were of ‘CG’ tj'pe. 




DNA, 

RNA 

Guanine 

• •• 

1-5 

1-2 

Adenine 

• •• 

0-75 

1-0 

Cytosine 


1-0 

1-0 

Thymine 


0-75 

Uracil 0-8 


In DNA, all the ba.ses were found to be present in almost equal proportion. 
RNA revealed the presence of three sugars (i) Arabinose (ii) Ribose and probably 
(iii) Glucose ; DNA, a single sugar corresponding to Deoxyribose ; and DNA, (i) 
Galactose, (ii) Glucose (iii) Arabinose and (iv) Ribose. 

It was found that P” uptake into RNA and DNA, increased with time upto a 
certain period. In DNA, there was a fall in the P** content after 4 hours, and 
reached low values in 24 honrs. The rate of incorporation of T** in both DiNA, 
and RNA was high daring the 1st hour. In MIA, P** uptake incrisas^ udth time 
upto 24 hours. The decrease in activity in DNA, after 4 and 8 hours was as.sociated 
with a corresponding increase in the DNA, fraction, which suggested a rapid 
turnover of the former to the latter. 

The rapid turnover of DNA (DNA, + DNA,) was probably due to high rate 
of cell division. In the individual nucleotides of DNA, the incqrpotatian of F** 
seemed to be a function of the time. In Ilridylic acid Umre was a. dei^se in 
activity after 8 hours. 

The total incorporation of C‘*, when NaHC"0, was nsed 
a^ DNA, increased npto 4 hours and g hours respeetive^ 

declhie in the activity. The nature of the curve, so- far' -ak".tivt ' 

1IWS concemed, was siniilar in both the cases, Bat-in; RNA- 
incre^e jn activity throughout tW estperiniental peykni Very 
gtmntiM' wi^' :dete<^ as conned-;"td 




Sfciion Wi 


When waa' w m 

Ui DNAj. Ti^e .ww a a^ady' ihereiae. in -aclSvity -oi ■■^KAt ■iiinJ-. 
incteased but in tile p| .RNA the total incorpowtion 
after which the activity remained more dr lesa $ame opto A 
PTrimidme bases were equally tagged even after ^ hour of tncnbatit>h< 
work is now in progress, 


108. Ohierrationi on flowering, antlwsis and blooaung in some Por^ie LegtUMS* / 

Ajrr KUMAR CHAKRAVARTY and ARUN PRAKASH CHAUDHIJRI, Hariugbata, 

Studies were made on (f) flowering time, (fl) blooming time and its duration 
(ftf) time of anthesis and its relation with blooming in (a) Pisum sativum, (b) Cicer 
arietinum, (c) Lathyrus sativus, (d) Phaseolus caicaratus, (e) Phaseolus aungusi 
(f) Phaseolus ricciardianus and (g) Pltaseolus trilobus. The mean time of flowering 
in the Rabi legumes viz. P. sativum, C, arietinum and L. sativus was observed 
on the 29th December, 5th January and 1st January, their mean flowering periods 
being 57, 67 and 69 days respectively. The maximum, minimum temperatures, 
relative humidity and daj'-length at the time of flowering of the different varieties 
of the above species varied within a narrow range, the mean figures being 80®F, 
50^ F, 60 and 10 hours respectively. The mean dates of flowering in the Kliarif 
legumes viz., Phaseolus caicaratus, P. aureus, P. ricciardianus and P. trilobus were 
17th December, 19th October, 16th October and 8th August respectively. The 
last three Phaseolus species flowered at a time when the masimum temperature 
was 90®F, the minimum 70®F, the relative humidity 80 and the day-length was 
12 hours. P. caicaratus behaved as a short day plant and at the time pf its 
flowering, the maximum, minimum temperatures, the relative humidity and the 
day-length were 83®F, 49°F, 60 and 10 hours respectively. Anthesis was always 
found to occur in the flower buds of the different species before they were fully 
hlnnttyd and accessible to the pollinating insects. The interval of time between 
anthesis and blooming of the flower buds ranged from 2 to 4 hours. Tlie blooming 
time of flowers as well as their blooming duration recorded in different species 
varied from day to day. This variation is comparatively larger than the variation 
observed in daily atmospheric temperatures and relative humidity. The variation 
of length and breadth of the standard of the flowers was not so large in 
comparison to the variation of their blooming duration. The optimum time for 
the starting of blooming in Phaseolus caicaratus which was observed in January 
was 9 8.m.; . but the optimum time for the same in the other three Khariff 
legumes whidi were observed in November was 6 a.m. Tlie early start of 
blooming In the latter species may be due to comparatively early rising of the 
sun and higher early morning temperatures in November, 


199, flflaets of Mavlitiialefie acetie add on s eeds of liman oeitotimimam l i nn; 
it dfllereat slofos pf voenoliaation, 

C. CHAKRAVARTY Bhopal, 

It .hop tmefl pcevtovsly reectfded titat it is possible to inhibit the process ol^ 
vetioalizition. in tinum by soaking seeds, with solutions of certain plam growth : 

^^Rreseht investigation aims to de^enulne the eflec^;of 

progress of ^veniaMmai^t^- 
hf'::the; abdtw- treatment, 

changts^-'dirt^hisye^^.. 


__ _ 
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110.. StadiM ia tlw physiology of fhiiM wmI ▼cgotobles. l^niyitologioil chpages 
{a Litohi (Litchi ehitwm 0 Soanar) doriag stovago. 

J. K. CHOWDHURY and HARIDAS BANBRJBE, CaicutU. 

Mature litchies were gathered from the market supply in Calcii^a in 1955 
and were stored in normal (89®-93®F) and low temperature (36®-^°?) in order to 
study their keeping quality and other physiological changes. 

While the fruits could be preserved in edible condition for 32 days in 36^*38®F 
they did not keep in 89°-03®P even for a week. The fruits, however, turned 
brow'n in both tlic temperatures within 48 hours. 

During storage in 36°-3S®F total acid. Vitamin C and water content of the 
fruits decreased, but the total sugar, alcohol soluble matter and the total dry 
weight registered an increase. Reducing sugar was always available in. the fruits 
in larger quantity than sucrose wdiich appeared later during the storage period. 


111. Studies in the physiology of fruits and vegetables. II—^Anidyticml observa* 
tions in Darjeeling oranges. 

J. K. CHOUDHURY and HA RIDAS BANERJEE, Calcutta. 

Mature, green oranges, variety Darjeeling, were brought down to Calcutta 
from Darjeeling in November, 1955 to observe the physical and chemical changes 
tliat take place in the fruits during storage. Some of these fruits were kept in 
normal temperature (78®-83®F) where they lasted in a marketable condition for 
two weeks. Others w'ere kept in low teniperaturc of 36®-38°F for three weeks 
only. The.se fruits w’ere maintained in a very good condition in low temperature 
and lasted for another ten days when they were transferred to rtwm temperature 
for unavoidable reason. 

During storage in room temperature the fruits gradually lost in weight and 
th^ was a corresponding loss in weight of their skin and quantity of juice. 
The weight of the pulp, solid matter of the juice, its specific gravity and total 
acid content slightly increased within that time. There was very little change 
in the total sugar within two weeks although a significant rise in the Vitamin C 
content was observed witliin the storage period. 

In 36®-38®F the behaviour of the fruits was similar to those kept in room 
temperature but the changes were less pronounced. 


112. Studies in the physiology of fruits and vegetables. IIL—Storage of Potatoes, 

J. R. CHOUDHURY and HARIDAS BANERJEE, Calcutta. 

Red Round and Royal Kidney, the two well-known vmieties of potatoes of 
West Bengal, were stored in different temperatures, vie., normal (78®-100^Fj, 
66®-65®F and 36®-38®F to study their storage requirement and to bbsl^e soine 
of the changes that take place in the tubers. With the same object in view smne. 
of them were also treated witli KMnO,, HgCl, and parafiSn and others were k^t 
either immersed in dry sand or in close earthen-wire pots (un^szed)-Vwith .s small 
quantity of lime in them as a dehydrating material. 

“^e low temperature of 3e®-^®P with R. H. 80*85% pifestyilil^ th^^ 
iii :^oi3d condition for 7-8 months with the minimum rrf loss ih ps'ft 

of the medium sized ones of both .the varieties. In 58**115'^:: 
to sprout within a month with consequent loss in weighty 
tempe^atnre, on the ptherhand most of the tneSted «md 
infectty^ipdth fangus whidi'...itlity.. carri<^£;'within; 



be preserved idr bioihe 'tluia' a.'"motitii/' '1^]^'pbteioitt: 
sand preserved better Uiaa those , that remained ejcpoiM^ to* 

The water (Mmtent <rf;t^^ did not imdergo aity ai^oificent 

the storage, conditions... ^^ V 

113. Studlet in the physiolegsr of trmt* and vegetables. iV—Metabolic diaagei lit: 

Fasli mangoes during development and storage. 

J, K. CHOUDHURY and HA RIDAS BANERJKE, Calcutta. 

'Fazli' mangoes were collected from the Government Horticultural Statiooi 
Krishnagar and also from Maldah (West Bengal) at an interval of 7-10 days during 
their development from a stage before store formation to full maturity. They 
were stored in normal (83*-94®F), 62®^®F and 36®-38®F to study their keeping 
qualities and chemical changes viz., acid, sugar, pH, alcohol soluble and insoluble 
matters, dry weight of the pulp etc., during development and storage. They were 
also treated, in room temperature, with 2-4-D and N.A.A. in two doses of lOOQ 
P.P.ra. and 500 P.P.m. 

In SOO-^^F all the fruits in diderent stages of maturity, lasted from 3-4 
weeks, but they become unmarketable due to increase in acidity, loss of davonr 
etc. Mature fruits could be preserved for 14-19 days and 10-14 days, respectively, 
in 62®-69®F and room temperature and due to decrease in total acid and increase 
in total sugar in storage they developed marketable qualities. 2-4D in 1000 p.pm. 
increased the storage life of the mature fruits by over a week in room temperatnre. 

Dnring development sucrose did not appear until the fruits were mature'. 
From storage behaviour and chemical analysis best time for plucking the fruits 
appeared to be a stage immediately before appearance of sucrose in them. 


114. *Coniparativa studies on the rates of pollen tube growth of the two cultivated 
jute species (Cereherua olitoriaa Linn and C. eapautaria l^ua) in ttiiro, 

R. M. DATTA, Calcutta. 

Investigations on the comparative rates of growth of the pollen tubes in vHro 
in jute species showed an initial rapid growth in the first hour of dnsting followed 
by a slow rate of growtii in the next half an hour, after which the growth prac¬ 
tically ceased. The above was the general nature of growth irrespective of tlie 
species. But the rate of growth was found more in OlUorius than in Capsuhnis. 
The ntaximum length of poUen tube after tlie same period of 90 minutes was 
found in OffteriNs in all the samples. Comparative growth rates are plotted 
in the graph and the technique of growing the pollen grains in the culture 
mediniA is given. 


n& Ph«i«BUcbfiiisslie studies m the leeves of Myrtua aommimu Lina. 

^ Myrtm ciftnmunis h. have been found' to be sold in the Int^h 

te^itet Indian Budiu and has been reported to be used by ^ 

tincture and inifnSiqn 
tte wurce ofVBnchiiiVi 
'(^'tinb;) 'Barii;'‘8nd''%eridlt. add. 
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Host., 1918, 29, 215) and this leads to a consideration ol the toxicit}^ of 
the preparations of Indian Bachn. 

The paper describes pbarmacognostic characters of the leaves di. Myrtus 
communis h. and a qnick test for distinguistiing Indian Bnchn preparations from 
original Tincture Bnchu has been desCTibed. This test depends npoi^ the forma¬ 
tion of a black precipitate with Iron complex salt in case of Myrtus preparations 
whereas genuine Tiuct. Bnchu does not respond to this test. Tte two tinctures 
also show diHercnt fluorescence under ultra-violet light. 

The bactericidal property against Staph, aureus was markedly exhibited in 
vitro by Tinct. Myrtus communis while Tinct. Burhn had a doubtful bactericidal 
action on the same organism. 


116. Amino acid content in different parts of Um germinating rice embryo by 
paper partition chromatography. 

T. M. DAS, Calcutta. 

The study of changes of amino acid content in different parts of the 
germinating embryo of rice var. Kupsail was made. Free or soluble amino acids 
were extracted from different parts of embryo e.g., coleoptile, root, scutellnm 
and different portions of endosperm by water at low temperature. Amino acids 
were present in all parts of the rice embryo except in husk. The number of 
amino adds in dry embryo were few with low Kf values, but with the increase 
of duration of extraction more amino acids were extracted with higher Rf value; 
this was possibly due to the hydrolysis of amino acids present in the tissue. 
With the increase of the age of the embryo the number of amino acids also 
increases particularly in the case of coleoptile and root. A' large number of amino 
acids were found out in the endosperm and they were identical with tliose 
I>resent in coleoptile, and their Rf values were identical with those of Aspartic 
acid, Asparagine, Glutathione, Glutamic acid. Arginine, Ornithine, C 3 ^tine; Tyro¬ 
sine,. Glycine, Tryptophan, Amino butyric acid. Lysine, Valine. 

Tlic scutellum tissue of 96 hours old embryo contained at least 5 to 6 amino 
acids and they were identical with those of present in the endospenu, but in 
the dry scutellum of non-soaked grain a few were extractable by short or long 
duration of extraction which possibly indicated that these amino acids were 
migrated from the endosperm tissue during the later period of the hydrolysis 
of the grain. 


117. GeotropUm of Uce Embryo in volation to Cwrbobydrato, Vttuain and mixia 
supply. 


T. M. DAS, Calcutta. 


''"One of the chief factors that determine the pattern of root-growth under the 
soil and shoot-growth in the air is the earth gravitational field. A series of 
investigations have been carried out on the back ground of recent developments 
in this topic. ■ 

In the geminating embryo of rice var. Rupsail, the curbohydn^ .Of the 
endosperm has )}een proved to be the major factor for receiving geotrt^ stbnnlns 
by the .root sysfem. It has also been noted that withont wy ipirtu^fiilH^- 
i^eoptile, the root can synthesize its own emun fmr tropisi^jifri 
endosperm - plays the indispensable role, fri the eompo^. - 

i^indolyl arotic acid mid thtamuie segments of root tips urn 
mnmSl'-geptropic: response, l^tom scve^'observatiam'''it.'l^^.^ 

I^Kctsion of the .■ 
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geotropic response, may be present in the root tip; the quantity and strength pi 
this factor alone is not enough to produce geotropic curvatures ohd for whic^ 
addition of low concentration of lAk or sugar is essential. Iti the exmsad root' 
tips the factor X is either rapidly used up or b destroyed and is not being 
replaced -while root tips are being detached from the aerial part of the pbnt and 
starved for a few hours in distilled water culture; this b evident from the nega¬ 
tive result of the addition of lAA. after 24 hours of excision. The seat of this 
factor is possibly in the endosperm and also in the scutellnm. It has been noticed 
that the geo-sensitiveness of root tips b amplified if they are allowed to be 
attached to a fraction of the scutellum. The chemical nature of tlie factor X 
is very likely to be different from those of sugars, lAA or thiamine. 


118. Response of an eatly-wiater Rice to short photoperiod. 

T. R. DUTTA (Agartala) and G. MISRA (Cuttack). 

The effects of 8-hour (8 A.M. to 4 P.M.) short photoperiods have been studied 
in T.1145 (a selection of Usha of Puri district, Orissa), an early-winter variety 
of rice in jwt culture experimeuts. Of the six experimental sets, one was kept 
as controls under the natural day length and the rest five were subjected to short- 
day treatment one after another at different ages of 10, 20, 30, 40 and 50 days 
respectively for a period of one month in each set after which the treated plants 
were grown in the open space along with the controls till the time of harvest. 
Tliere was conspicuous earliness in all the short-day treated sets, the maximum 
earliness being in the plants receiving the treatment at the youngest age of 10 
days. The degree of earliness gradually decreased with increase in the age of 
the seedings at the time of treatment initiation. The grain yield showed parallel 
results with the length of the vegetative period in that the yield was the least 
in the earliest flowering plants gradually showing an increasing value with later 
flowering plants remaining always at a lower level than the control plants. 
Excepting the number of panicles which showed higher values in the seedlings 
receiving short days at earlier stages, the other components of yield like the 
number of spikelets and grains per panicle, the percentage seed setting and the 
one thousand grain weight were generally less in the seedlings which were 
subjected to short days at the younger ages of 10, 20 and 30 days. 


119. On the effect of Electricity on Vinca seedlings. 

(MISS) C, P. GODAVARI, Annamalainagar. 

1. Experiments on the influence of weak electricity of the value of 2-5 
amperes on the seedlings of Vinca were done. 

2. Six cnlture jars were prepared for the purpose and out of which three 
were treated as experimental. 

3. The experimental seedlings were daily treated with electricity precisely 
far five minnt^. 

4. After a fortnight, readings were taken with regard to the length of root 
and shoot system. 

5. It was observed that the root system in the experimental plante was very 
much stunted and hence stout and there was no production and tertiary rootlets 

: whereaa in the con^l production of the same was conspicuously abundant. : . 
8 ., : ptAiwyatictn confirms thoise made by Singh on the seedlings of CIcW , 

: 7. . But t^ differs from that made by in 'baVingi; 

atop^a.n^tedxaBo^. . 
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120. Some Observotioiu on the Root Dorelopawnt ia the Detached Leaf of 
Urtica dioica L. 


S. C. GUPTA, Nainital. 

Detached leaves of Urtica dioica, when kept in tap- and distiUed- water in 
the light at room temperature (18®-22°C), developed callus on the cut surface and 
later formed roots in 5-9 days. These detached leaves could be kept in healthy 
condition on tap- or distilled- water for more than 10 weeks. 

The detached leaf with its own root system is capable of living for a long 
time and carries on most of its activities as a miniature plant. The observations 
support the views of Mrs. Arber in favour of partial shoot theory of the leaf. 

Secondary growth has been observed in the vascular bundles of petiole and 
midrib of detached leaves after about 6 weeks. 


121. Physiology of pollen tube growth—effect of sugars. 

B. M. JOHRI and I. K. VASIL, Delhi. 

The effect of several sugars (sucrose, dextrose, fructose, mannose, rhamnose, 
raffinose, lactcjse and galacto.se) and a sugar derivative (mannitol) on the 
germination of pollen of Brassica nigra (T.257), Solanum melongena (round purple 
5311-1-1), and A’, tuberosum var. phulwa has been studied. The addition of 0-01% 
boric acid gives better percentages of germination and longer tube lengths. 

Brassica nigra (T.257)—-In 7-5-10% sucrose, germination is 40% and the tubes 
are 2520 microns long; with boric acid germination increases to 65% and tube 
length to 3969 microns. Relatively poor germination and smaller tube lengths 
are obtained in dextrose, rhamnose and mannose while there is no germination 
in galactose and fructose. 

Solattum melongena (round purple 5311-1-1)—With 1 •25-2-5% sucrose, germina¬ 
tion is only 17% and tubes only 570 microns long; addition of boric acid ipereases 
the germination to 74% and tube length to 4708 microns. Lactose, raffinose, 
dextrose and fructose give germination percentages and tube lengths very similar 
to those in sucrose. In mannose, rhamnose, galactose and mannitol, germination 
is very poor. 

Solanum tuberosum var. phulwa.-.~Thtrc is no germination in 7-5% sucrose 
but with the addition of boric acid 80% of the grains germinate and produce 
tubes up to 3240 microns. In galactose, germination is only 6% and 288 microns 
long tubes are formed. However, with boric acid germination is raised to 67% 
and the tube length to 3230 microns. Dextrose gives 18% germination and 428 
microns long tubes but with boric acid here also the germination is raised to 
67% and tubes grow to 1179 microns in length. There is no germination in fructose. 

The effect of sugars on pollen germination varies from species to species or 
variety to variety. The suitability of a particular sugar or sugar derivative does 
not seem to bear any relation to its natural occurrence in plants. For example, 
pollen grains germinate quite satisfactorily in lactose, but so for there does not 
seem to be any authentic record of its occurrence in plants. On the other han^, 
fructose, which is so common in plants, proved to be ratlm unsatisfactory. 

122. Storage and viability of pollen grains under controlled 

B. M. JOHRI and I. K. VASIL, Delhi, v 

A brief report on suitable conditions of storage for the poll^ of ArOchis 
kypogaea {T,9), Brassica nigra (T.257) and' Solanum tuberosum .riir, phuht/d is 
presented here. Pollen was stored to closed petri dishes,, gelatin capsnles , and 
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open gla^ vials at room temperatnre and ill a frigidaire at variable relative . 
humidities (R.H.). 

Arachis hypogaea T.&—When stored at 3®C, 66% R.H., the pollen remaihS'. 
viable for 15 days with 43% germination, and the tub^ reach a length of 576 
microns. At 30°C, after 15 days of storage in a closed petri dish (R.H. 63^%), 
68% pollen germinates and the tubes attain a length of 4,320 microns. Storage 
at 26®-31®C, over O, 31-40, 66 and 94% R.H. did hot give satisfactory results. . ‘ 

Brassica nigra T.257—At room temperature (16®-20°C), when stored in gelatih 
capsules (26-70% R.H.), the pollen remains viable for six days and up to the 
third day it sliows 42% germination and 780 microns long tubes. At 5®-8®C, in 
gelatin capsules (63-69% R.H.), viability extends to 18 days and on the 15th day 
germination is 52% while the tubes are 576 microns long. At the same tempera¬ 
ture but 66% R.H.), viability is retained for 41 days, after 15 days of storage 
48% of the pollen germinates producing 438 microns long tubes. Storage at room 
temperature in 0, 31-34, 66 and 94% R.H.; and over 0, 40 and 94% R.H. in 
frigidaire (5°-8®C), was unsatisfactory. 

Solatium tuberosum var. phulwa —At room temperature (15°-31®C), the pollen 
remains viable for 54 days over 0% R.H. and 18 days over 34% R.H. At 5®-8®C 
tliey retain viability for 59 days over 0% R.H., 70 days over 40% R.H. (on the 
59th day 34% of the pollen germinated producing 2,007 micrun.s loug tubes), and 
44 days over 66% R.H. (38% germination and 2,160 microns long tubes). 
Viability of pollen stored at 67 and 94% R.H. at room temperatnre, and 94% R.H. 
at S®-8®C was unsatisfactory. 

With tlie increase in relative humidity beyond 40%, the viability gradually 
falls. Generally the pollen stored over calcium chloride (0% R.H.) remains viable 
for a shorter period than those stored over 34-40% R.H. In higher humidities, 
i.e. beyond 66%, bacteria and fungi attack the stored pollen within about a week 
and render the samples unlit for any furtlier tests. 


123. Trace element requirements of two kalophilic blue-green algae. 

V. KRISHNA PIhLAI, Mandapam. 

In an attempt to examine the pa.ssibility of maintaining adequate algal 
growth in shallow saline tracts two bine-green algae viz., Oscillatoria 
subbrevis Schmidle and Spirulina subsalsa Oerst., characteristic of such 
environments, were studied in laboratory cultures. It was found that both 
the species, particularly the former, exhibited normal growth even when die 
salinity of the outer medium increased to 8-0%, provided optimum concentrations 
of the elements Mn, B, 1 and Fe and traces of Mo and Cn were present in the 
medium along with the major nutrients. 

In view of the fact that the salinity of the water in die lagoons is subject to 
abnormal increase, the data obtained are of significance in attempts to utilize 
the lagoons for fish cultivation. 


124. Effects of aomo plant growth snbstauces on an early variety of Rice. 

G. MISRA and G. SAHU, Cuttack. 

An early variety of rice (N*136) was subjected to the treatment of three different 
synthetic' pls^| growth snbstances, i.e. /9-Indolyl acetic acid (lAA), o-Napthyl acetic, 
acid (NiLAy and 2; 3; 5--TriiodDben8»c acid (TIBA); The seeds were soaked iq 
50(jppm, Ud^^ of each solution for 72 hours and then sown in . 

ear^enware ;^ota. |ihe plants were 8^ spray die correspmidv 

ing aolntimta m wbi^ a were preTiously so^ed,;; beghudnjg 
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old seedling till the time of flowering. Barliness in flowering is observed in 
plants treated with TIBA and delay in the plants treated witli lAA and NAA. 
Maximum delaying cflect is obtained in case of plants treated with 500 ppm. of 
NAA and maximum earlines with plants treated with 250 ppm, of TIBA. Plants 
treated with TIBA solutions show a conspicuously better vegetative ^owth while 
plants treated with auxins show a tendency of late flowering and less vegetative 
growth with a gradual increase' in the concentration of the auxins. Grain yield 
is higher in plants treated with lAA and TIBA, highest being ob.served in the 
plants treated with 500ppm lAA solution. A higher grain yield in plants treated 
with lAA is due to a combination of several characters favourably oflected in a 
cuninlative manner, such as greater number of panicles formed per plant, longer 
panicles, higher per cent seed set, based on tlie grains and spikelets per panicle, 
and increase in grain plumpness. The increase in grain yield in plants treated 
with TIBA is mainly due to an increase in the number of panicles and their length. 

125. Morphogenetic effects of various synthetic hormones on the gemmae and 
tholli of Lunularia. 


S. NARAYANASWAMI, Delhi, 

Previous investigations (Da Rue & Narayanaswami, 1955) have sliown that 
growth hormones were among the chemical factors of greatest morphogenetic 
potential and that Indole-acetic acid is formed in tips of thalli of Lunularla 
(unpublished). It was decided to survey the eflects of a number of synthetic growth 
hormones supplyed by the Dow Chemical Company, U.S.A., on the liverwort 
gemmae and thalli. Some of the honnoncs tried were : NAA, lAA, IBA, 2, 4-D, 
phenyl-butj'ric, 2, 4, 5-trichlorophenoxy-acelic acid, o-O-chlorophenoxy-propionic acid 
etc. 

Treatments with lAA, NAA and IBA in different concentrations and growth 
on these and other hormones caused the gemmae to develop unusual and bizarre 
morphological patterns. Growth effects worthy of record are (1) production of 
adventitious buds on both upper and lower surfaces and their growth into succulent 
upright lobes which soon started expansion of their top into thalli or 'feet’, 

(2) lo.ss of apical dominance and concomitant development of buds from the 
general surface of the gemma, 

(3) Inhibition of normal growth of thalli from growing points, 

(4) extensive elongation of the body of tlie gemma and 

(5) absence of splitting (double-decker effect) as shown by other chemical 
treatments. 

Hormone treatments of the growing thalli caused an abrupt narrowing of the 
thallus tips, drawn out into twisted ‘snouts’. The gemma cups grew into enlarged 
bowls with their fringed margins reflexed. The pores stood upright like hollow 
tubes and funnels and rhizoids were induced from upper surfaces and from within 
the gemma cups. 

120. On die effect of musical sound on the growth of Cabbage. 

V. NINAN, Vellore 

Twenty-five seedlings of Brassica oleracea (Cabbage) were excited for 15 days 
for 10 minutes in the morning and 10 minutes in the evenfeag by playing the 
following notes on violin: 

Sa Ri Ga Ma Pa Ma Pa 

Ma Pa Dha Pa Ma Pa Ma 

^ Ri Ma Ga Ri Ri Sa 

^ Ri Ga / Ma Pa Ma Ri 
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A set of another twenty-five seedlings of similar height and vigour the 
experimental ones, were maintained as control and similar .treahnents in respect 
of irrigation, and hoeing, etc., were offered to both the batches of .(sperimental 
and control seedlings. The results obtained were interesting in so far as all the 
experimental seedlings were found to be mudi taller, more vigorons, more leafy 
along with production of greater leaf-area than those of the control seedlings. 

127. Effect of Maleic Hydroside oa the weed Hkliotropimn indk'eam. 

B. PANIGRAHY (Berhampnr) and G. MISRA, Cuttack. 

The weed Heliolropium indicum l<inn. was subjected to a foliar spray of an 
aqueous solution of maleic hydrazide in the concentration of 1,000, 500, 250, 100 
and 50 p.p.m. (parts per million). Plants treated with 1,000, 500 and 250 p.p.m. 
were ultimately killed. Daring tlie process of killing various morphological signs 
appeared. There was yellowing of the leaves followed by drying up of the lamina 
which proceeded from the tips marginally towards the base and later on intruding 
into the mid veins. With the collapse of the green leaves the photosynthetic 
mechanism was at a standstill. There was an immediate arrest of the growing 
ai>ex resulting in the stunted growth of the treated plants. The formation of new 
vegetative buds were stopped and these which were formed earlier before tlie treat¬ 
ment gradually shrivelled up after treatment. The inflorescences produced in the 
treated plants did not bear flowers and seed setting was thus entirely prevented. 
The development of the xylem vessels in the stems was very poor. Plants treated 
with 100 p.p.m. died after a very long time while those treated with 50 p.p.m. 
contrary wise produced a much luxuriant growth in all respects in comparison 
to the controls. 


128. On the effect of Ultra-'dolet ray on the growth of Tapioca. 

S. PANNlRSIiI,VAM, Annamalainagar. 

Healthy selected cuttings of Tapioca (Manihot utilisslma) were exposed to 
ultra-violet ray emitted from Hanovia fluorescence ultra-violet ray lamp from a 
distance of 9" for varying periods of 5 minutes, 10 minutes, 15 minutes and 20 
minutes. These treated cuttings were planted separately in pots. Regular com¬ 
parable controls were also maintained. Their germination and growth performance 
were studied weekly. 

As a result it has been found that 5 minutes ultra-violet ray treated cuttings 
have shown no significance over the control. But the growth performance of the 
other three ultra-violet ray treated cuttings was found to be superior to tlie control. 
Out of these the 15 minntes ultra-violet ray treated cuttings have yielded the best 
performance in respect of height and leafiness. Further work is in progress. 


120. Effect of Phonyl Acetic Acid on the gvewth, matnri^ end yield of Ragi. 

S. a. I^DAI, C. O. VARGHBSB and A. K. MUKHBRJEB, Pilani. 

Seeds of Rag^, variety E.t., were presoaked for 24 hours in aqueous solntionf. 
of PAa of 0‘2i 0’4, 0-8 and 1*0 ppm concentrations. Controls were soaked in tap - 
water.: ; !nie plants'weM Kai«d in pots. During the vegetative period of the plants 
fha\ai^ .f^ on the . aerial parts at fortnightly intervals. 

ra^ piantg were considershly influence by these concentrations of th^ 
acid, the^j^ effect being promotion of both- vegetative growth end: reprtidn^^. ‘ 
- .deyeiopaieat>;;,vid^..itetteased'.with/conen 
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Height, number of leaves and dry matter were progressively greater with die 
treatments, as also earlier flower initiation, the treatment with 1*0 ppm flowering 
12-27 days earlier than the control. Tillering and production of lateral branches 
were reduced by the treatments. 

Through the number of panicles and 1,000 grain weight were lesser,•the length 
of panicles, weight of grains and number of grains and spikelets and percentage 
of grain set as observed in the main panicle only (42-5% more than control in 
1-0 ppm) were all signiflcantly greater in the treated plants. 

Analysis of variance showed that the treatments were significant at 1% level. 


130. Effect of presoaking seeds in some growth regulating substances on the 
growth of the root and shoot portions of the seedlings. 

S. K. riLLAI and P. K. P. KURUP, Pilani. 

The effect of presoakiug seeds of four cereals and two pulses in seven 
concentrations rangmg from 0 to 1,000 parts per million (ppm) of three growth 
regulating substances, 3-Indolylacetic acid(IAA), B-Naphthoxyacetic acid(NoXA), 
and -Naphthaleneacetic acid(NAA) on the growth of the root and shoot portions 
have been recorded. lAA and NoXA arc found to be promoters of growth by 
and large, wJiile NAA is mainly a rctunicr. Lower concentrations of lAA and 
NoXA promote the growth of these organs while the higher ones gradually retard. 
Between the root and shoot portions, the acids promote the growth of the former 
more than that of the latter. The effect of the three auxins is different on tlie 
different seeds experimented upon. Taken generally the cereals are promoted 
more than the pulses. Higher concentrations of the acids produce swellings of 
the hypocotyls of the pulses which are accompanied by longitudinal fissures at 
the very high ones. These swellings disappeared when dehydrated indicating that 
they were caused by greater absorption of water and consequent extension of the 
walls. The auxins are found to promote growth of the cells in the plastic stage 
along the long axis of the organ at low and of the permanent cells along the 
broad axis at higher concentrations. The pulses are more susceptible to the auxins 
and their plumules are inhibited at high concentrations. 


131. Growth and yield of'Sorghum as affected by treatment with lAA and NoXA. 

S. K. PILLAI and P. K. P. KURUP, Pilani. 

One set of Sorghum seeds, variety H.473, was treated with aqueous solutions 
at 50 ppm concentrations of lAA and NoXA for 24 hours and sowti in pots and 
the plants raised therefrom. .Another set was sown without any such pretreat- 
ment. Both the sets of plants were treated with the acid solutions during the 
vegetative period by adding the solutions to the soil at weekly intervals. 
Untreated controls were also maintained. 

It was found that pretreatment produced no increase in hel)[;ht, except that 
with lAA, while leaf and tiller production was greater. Both the traatments with 
NoXA delayed ear emergence and did not favour growth. Straw^ production is 
greater in both while grain production is slightly ^tter only witti lAA and is 
depressed by NoXA. Between the two adds lAA ia better than N<^XA 
for Sorghnni. 
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132. Fuither ■todies on the effect of mosieal sooiid on the gfowtk of plento. 

(Miss) STBLLA PONNIAH, Annamalaioagar. 

Bxperiments were conducted by playing the single note pa with the aid of 
violin on the seedlings of chillies and tobacco. At first it appeared that the treat-: 
ment had an inhibitive effect on the experimental seedlings as compared to the 
control; but a closer eicamination revealed that the production of leaves was 
generally greater in the excited plants and the unit area of the leaf too was like¬ 
wise greater. It was only after tlie leaves bad matured that the excited plants 
grew taller than the control. The flowering was much earlier in the experimental 
plants and the number of flowers per inflorescence was likewise greater. It is 
curious to note that the experimental tobacco plants were less hairy and their 
nicotine content was generally higher than the control. 

133. Farther observations on histological changes in plants evoked by the musical 
excitations of violin. 

(Miss) STEI.LA PONNIAH, Annamalainagar. 

Seedlings of Tobacco were excited with the single note Pa and those of Petunia 
by playing Maya-malava-gaula~raga on violin. As results of these excitations 
certain remarkable histological changes have been observed as coraapred to the 
control as shown nnder. . 

Tobacco : Stomata per unit area was 40% higher; Palisade cells were longer 
and broader to the extent of 40%; the number of chloroplasts in the mesophyll 
cells was much greater and their size was bigger and .as such they were more 
closely packed. The production of starch as determined by 'Iodine test was like 
wise more profuse. 

Petunia : The number of hairs attd stomata per unit area were about 40% higher. 
The general thickness of the leaf wa.s 20% thicker and the palisade length was 
over 40% greater than the control. 

134. Observations on the germination of seeds obtained from musically excited 
plants. 

(Miss) STKI<LA PONKIAH, Annamalainagar. 

Kxperiments on germination of seeds from musically excited plants of Mtmosa 
Pudlca and Petunia hybrtda were conducted in petridish and pot-cnltures and also 
in nntsery beds in the field. In each case it was found that the germination 
percentage was far superior (of the value of not less than 100%) in the seeds 
derived from the experimental plants to those of tlie control. Subsequent seed¬ 
lings were also likewise much hardier and stronger. 

The seedlings so obtained and when they had attained the height of about 
3* when transplanted in the field, were far superior. It was found that the morta¬ 
lity of the transplanted seedlings was much higher in the control than the experi¬ 
mental ones. Bven subsequent growth-performance and production of fruits and 
seeds were also superior, 

135. On iaclon influencing fruit-set and sterility in Arecennt (Atoea eatmehu 
Linn.): IL Germination of pollen grains and growth of pollen tubes undw - 
llm influence .of certain auxins, vitamiiu and trace elements. 

■ ' RAGHAYAN and H. K. BARtJAH, Gauhati. 

. ^ eUriier.;.^^^^ Soe„ 1956, 35: 13^151) the antho» 

iudi^^ that :!&e ctui^de^ in arecaiin.t8 {Arpea, tOteakit 
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is mainly dtne to failure of pollination and failure of pollen grains to prodnce 
snfiiciently long tubes resulting in lack of fertilization. It was also noted that 
the lengtli of the pollen tubes produced in nutrient media of different carbo¬ 
hydrates is not sufficient to reach the ovule, the length of the style varsdng from 
0'8-l*3 cm. The present paper, therefore, describes the results of the •experiments 
on the ehects of certain auxins (3-indoleacetic acid, 3-indolebutyric acid, 3-indole- 
propionic acid and 3-naphtlialeueacetic acid), vitamins (para-aminobenzoic acid, 
ascorbic acid and inosite) and trace elements (cobalt chloride, boric acid, lithium 
chloride, manganese sulphate, ammonium molybdate, zinc sulphate and anric 
chloride) on the extent of germination of the pollen grains and the rate of 
elongation of the pollen tubes in vitro. 

The percentage of germination of the pollen grains was found to vary with 
the nutrient factor used : for instance, with boric acid, 3-indolebntyric acid, anric 
chloride, 2-naphthaleneacetic acid and manganese sulphate nearly 90 per cent or 
more of the grains germinated in certain concentrations of the nutrients, where¬ 
as with zinc sulphate, and 3-indolepropionic acid, even lower concentrations did 
not appreciably enhance the extent of germination. With other nutrients an 
average germination of 80 per cent was obtained in varying dilutions. The average 
length of the pollen tulies in 3-indolebatyric acid, ascorbic acid, cobalt chloride, 
lithium chloride, manganese sulphate, ammonium molybdate, and zinc sulphate 
was nearly two or three times the length obtained in the control, whereas the 
maximum length attained by the pollen tubes ranged from 1800-2400 ft. The most 
significant results were, however, obtained with boric acid, where the average 
length of the pollen tubes was nearly four times that in control, with a maximum 
length of 2900 ft. No appreciable increase in the length of the pollen tubes was 
obtained in varying concentrations of 3-indolepropionic acid and inosite. 

The probable method of spraying the palms with the appropriate stimulants 
during the reprductive phase to ensure a uniformly high rate of hruit-set in tlie 
palms is indicated. 

136. Faclorc concerned in the secondary growth in the petioles of the leaves of 
Ipomtma hatatat Lamk. 

B. SAMANTARAI and T. KABI, Cuttack. 

Secondary growth takes place in the petioles of herbaceous dicot leaves when 
they are isolated and rooted although no such growth is seen when they are 
attached to the plant. By a series of experiments with isoated leaves of Ipomoea 
batatas with the application of /3-indolyl butjrric acid (IBA) and Maleic hydrazide 
(MH) it was found tliat IBA induces root production and secondary growth whereas 
MH prevents both the processes. 

Another series of experiments were performed with the attached l^vea. Rings 
of ail the living tissue external to the xylem were removed from the stem. just 
above and below the nodes, where the leaves were attached. These attached 
experimental leaves were fed with (1) IBA .solution, (2) MH solution, (3) Sucrose 
solutions and (4) Asparagine solution through their cut tip. Again, some of the 
leaves were first fed with IBA and then MH and certain others in the reverse order 
i.e., first MH and then IBA. By ringing the stems just above and below the 
nodes translocation from the leaves to the different parts of the stem was pre¬ 
vented. These experiments revealed that leaves fed with IBA and the controls 
showed secondary growth whereas those fed with MH didi nA show any distinct ’ 
secondary growth. Moreover, these leaves which were fed with both IBA mid 
MH showed no secondary growth or very Uttle, if at all. I<eave$ Jed with sucrose 
and asparagine showed secondary growth. It is concluded from both the s«ries 
of experiments that Uuxin whether native or applied is the main factor in deter¬ 
mining the secondary growth in petioles imd probably in stems cd dicots. 
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137. Secoadarjr grewtli' in lk« petides of iIm loovot ai Argyntla amk Atafypka 
•ad the partial shoot theory of leaf. 

B. SAMANTARAI and B, K. NANDA, Cuttack. 

Isolated leaves of Argyreia speciesa Sweet and Acatypha densiflora h. were 
treated with /3-indoIyl butyric acid (IBA) at concentrations of $ parts per milH<m, 
(p.p.m.) and 2-5 p.p.m. respectively for a period of 24 hours. Leaves of two difr 
ferent ages were selected in each case. After treatment they were cultured in 
water till the emergence of roots after which they were planted in soil. For 
each treatment there were detached as w'ell as attached conteols. The detached 
controls did not root at all. It is found that in Argyreia in very old attached 
controls secondary growth takes place only in the bundles by the activity of fasci¬ 
cular cambium aud interfascicular cambium is not formed, whereas in the rooted 
leaves due to the activity of fascicular and inter-fascicular cambia and accessory 
cambia a tyi>e of anomalous secondary growth takes place which resembles the 
ixittern in the stem. In Acalypha the controls never show any secondary growth 
whereas the rooted ones .show a tyi^e of secondary growth which has a tendency 
towards the pattern in the stem. These findings support the partial shoot theory 
tif leaf elaborated by Arber. 


138. Effect of maleic hydroxide on the rooting reqMmse of some stem cnttingB 
with distiactive anatomy. 

B. SAMANTARAI and H. PATTNAIK, Cuttack. 

Stem cuttings of lioerhaavia diffusa L., Gomphreua globosa L. and Dracaena 
angusti/olia Roxb. were treated w'ith aqueous solutions of jS-indoIyl butyric acid 
(IBA), maleic hyrazide (Mil) and IB.V+MII. The concentration of IBA was lOO 
p.p.m.* as it was found to l)e the optimal concentration for rooting response for 
these twigs. The concentration of MIT applied were 100, 50 and 20 p.p.m. Con¬ 
trols were kept in water. The treatments lasted for 24 hours and sul>sequently 
washed and cultured in tap water under humid conditions under diffused light. 

It was found out that the cuttings treatetd with IB.A produced copious roots 
whereas those treated with Mil had no roots at all. However cuttings which were 
previortsly treated with IBA and subsequently with MH produced some roots at 
lower concentration.s of MH. This low' rooting response is ascrilwd to the inhibi¬ 
tory effect of MH on the formation of root primordia. 


139. Factors concerned in the control of vascular pattern of induced roots in 
dioot leaves. 


B. SAMANTARAI and S. K. SINHA, Cuttack. 


The vascular pattern in the adventitious roots is usually very much variable 
in a plant. In order to ascertain the factors that control the variation in the ad¬ 
ventitious roots, investigations were made in the induced roots in isolated leaves 
of tpomoea batatas Lamk., hnpatiens balsamdm L. and Basella alba L. The leaves 
w«re subjected to following treatments before induction of roots. (1) The leaves 
were treated in aqneons solution of )9-mdolyl bntyric acid (IBA) at 2*5, 5, 19, 29^ 
59 and J09^^^ (p.p.m,). (2) They were fed with different doses 

of seerbse ahd for supplying sugar and nitrogen respectively. ' 

(3) l^ey were also- f^: with these substances in addition to the treatment with 
St to stsrvstioa for varjdag 

;to; ^ 
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The vascular pattern of these adventitious roots were hs follows 

(1) Roots induced by IBA sliowcd liigher number of vascular strands than 
the roots in the control leaves. Tlie number increased along with rise in con¬ 
centration. 

(2) Roots resulting out of sugar and nitrogen feeding also possessed greater 
iiiiniber of strands than the control ones. 

(3) Supply of sugar or nitrogen in addition to treatment with IBA produced 
greater number of roots with higher number of strands fhan with hormone-treat¬ 
ment alone. Sugar was, however, more effective in this respect than nitrogen. 

(4) Starving the leaves prior to treatment with IBA caused .the production of 
roots with smaller number of vascular strands. 

It is therefore, concluded that auxins and food especially sugar are chiefly res¬ 
ponsible for the control of vascular pattern in the adventitious roots of isolated 
leaves. 


140. Influence of lAA on the depressing effect of sodium sulphate solution on 
root-growth in wheat. 

M. N. SARIN and I. M. RAO, Agra. 

l?arlier studies by the authors on the effect of supplying different concentra¬ 
tions of sodium sulphate solution to seedlings of Wheat C. 591 indicated that root- 
growth was adversely affected by concentrations of 0-6% and above. The present 
investigation was undertaken with a view to utilize the stimulating influence on 
root-growth of low concentration.s of L\A in nullifying the retarding effect of 
0-6% Na^SO^ solution. 

In the beginning, the .seeds were soaked in varying concentrations {7, 5, 3, 1, 
0-S, 0-1, 0-05, and 0-0! ppm.) of lAA for 24 hours and sown with a .supply of 
distilled water, in order to find out the concentration which accelerated the root- 
growth. 5 ppm. and above of lAA, retarded the growtli by about 11% ccfmpared 
to control which was statistically significant; 0*1 ppm. increased the root-gi'owth 
by about 20%. The results are in conformity with the conclusions of Tbimaun 
and Bane (1938). 

Two lots of wlicat seeds were soaked for 24 hours, one in the ‘stimulating’ 
concentration of 0-1 ppm. of lAA, and the other in distilled water and sown 
separately on the filter pitper cones inserted in the tubes supplying (i) distilled 
water and (ii) 0-6% Na^SO, solution. 

Total root-growth per seedling at tlie end of 4 days amounted to: seeds (1) pre¬ 
treated wiUi distilled w-ater and (i) sown in water (Control) : 273-6 mm. (ii) sown 
in 0-6% Na,SC\ solution: 237-5 ram.; (2) pre-treated with 0-1 ppm. of lAA and 
(i) sown in water : 305-9 mm. and (ii) sown in 0-6% Na^SO^ solution: 270-5 mm. 
Thus the accelerating effect of the lAA on growth amounted to 11-8% (statis¬ 
tically significant) of the control ; the depressing effect of 0-6% sodium sulphate 
(with pre-sowing soaking of seeds in water) was 13-1% (significant) and the two 
treatments combined (item (2) ii) resulted in root-growth almost equal to that 
of the control, indicating that the retarding effect of the Na^SO^ solution could 
be nullified by the stimulating effect of the lAA. 

Several workers suggested that the accelerating effect of XAA could be due 
to increase in osmotic pressure or plasticity of cell-walls t|]^s enhancing fheir 
capacity to absorb more water. Others have suggested that poor ^wth of plants 
in salt lands could be due to the asmotic effect of the high concentration Of soil 
.solution and not to the toxic effect of the solutes eg., diloiides, sulphates, etc. 
The present investigation apparently supports the above views. 

The possibility of improving growth ci plants in sstt-lands by . using XM in 
suitable concentrations has been discussed. 
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141< Pliystologieal Atudies on doroiuicy in PotntoM« L Influence of synllietic 
honnonea on inkibitima of sprouting of two varieties stored under diffelreiMt 
storage conditions. 

M. N. SARIN and I. M. RAO, Agra. 

With rapid increase in cultivation of potato crop in the plains in India, during 
recent years, the problem of sprouting of tubers in storage is gaining great im¬ 
portance. Sprouting is con.sidered to reduce the quality of tubers and also tlieir 
weight. The present study was undertaken .to find out the effect of synthetic 
hormones in checking sprouting under difierent conditions of storage. 

Tubers of two varieties. Military Special and Phulwa, from the harvest of rabi 
crop 1955-56, were given pre-soaking treatment for 24 hours in 100 ppm. of (i) a- 
napthaleue acetic acid, and (ii) 2,4-Dichlorophenoxyacelic acid and .stored from 
27th April 1956 to 24th August 1956 along with controls in (a) diffuse light and 
in (h) darkness, in an underground room in the I^aboralory ; .the temperature 
was not controlled and remained above SO^C during the storage period. Tubers 
of Phulwa, pre-treated with NAA were also kept iu a local cold-storage fiictory 
from 4th May 1956 to 1st September 1956. Weekly loss in weight as well as number 
of sprouts and total sprout-length at the end of storage period were noted for 
the laboratory experiment. Total sprouts were counted on the tubers kept in 
cold storage. 

On fresh weight basis the total loss amounted in general to 5-4% for Military 
Special and 9-6% for Phulwa ; the difierences due to ‘light* or ‘darkness’ and 
to the treatments were small. Compared to the control, iu diffuse light, NAA 
reduced sprouting by about 76% in Military Special, white iu darkness it tended 
to incrca.se sprouting ; the reduction iu sprouting in Phnlwa was nearly 47% both 
in ‘light’ and in darkness. 2, 4-1) was less effective and erratic in its behaviour. 
NA.\ was also effective in checking sprouting of tubers (Phulwa) kept in cold- 
storagl factory, the reduction being 27’5% of the control. The beneficial effect 
of NAA supports the results of workers in U,S.A. 

Further studies with other chemicals are in progress. 


142. Permeability Statu* of Leaf Cell* of Different Wheat*. 

B. SEN and H. C JOSHI, Almora. 

The permeability status of leaf cells of 7 different strains of wheats at similar 
stages of seedling growth has been determined by measuring the changes in 
electric resistance of 3 cm. lengths of leaves. It has been shown (Sen, B., Roy. 
Sac. Proc. Vol. B 94, 192.1) that the permeability of the celLs of a tissue to ions 
can be correlated to the electric resistance of the tissue. Diminution of resistance 
indicates increased permeability to ions and vice versa. 

After the resistance attained a steady value, 3 cm. of the different leaves 
were stimulated by the electric shock of constant intensity and the electric resis¬ 
tance of tlie stimulated leaves was measured. The perceu.tage diminution of resis¬ 
tance due to similar electric stimnlus was .taken as a measure of permeability 
status of the leaf cells to ions. 

The percentage dimihntion of resistance after a constant and similar electric 
stimulus was found to lib different in different strains. It was 48*9% in N.P. 809 ; 
50 i% in NJP. 798 j 54-3% in Hy. 12 ; 54-9% iu N.P. 52 ; 60*7% In N.P. 710 j 
60*8% in in Pb. 9r-D. Frotn these data it has been concludied 

tlui the peri^tjitity^ of different wheat is differ^t/, 



278 


Proc. 44th Ind. Sc. Cong. : Part HI •* Abstracts 


liarlier experiments (1955) sliowed that diminntiou of electric resistance in> 
duced by an electric shock of constant intensity was greater in rnst snsceptible 
varieties. It will be seen that tlie diminution of resistance observed in leaf of N.P. 
809, one of the strains most resistant to different rusts is the least. ^ 


143. Amino Acid Contents of Rust Resistant and Rust Susceptible Wheat. 

B. SEN and H. I*. .SAH, Almora. 

Using the descending chromatographic technique of Consden et at (1944) the 
amino acid contents of rust resistant and rust susceptible varieties of wheats 
have been determined. Seeds of highly rust resistant strain, N.P. 809 and of a very 
su.sceptible variety, Agra lyocal, were nsed for these experiments. 

The extract of the material was prepared after the method described by Block 
et al (1952). Solvents used were (i) of Girl's butanol acetic acid-water (40:10:50) 
and (ii) of Draper and Pollard (1949) phenol-walcr (80 :20). 

Two dimeutional chromatograms wre prepared. Whatman No. 1 filter pa])er 
was used in this work. Spotting was carried out by means of calibrated micro¬ 
pipette. Chromatograms were run for 18 hours. 0*4% ninhydrine in 95% acetone 
was used for developing the colour. The cabinet used in this experiment was made 
in the laboratory workshop. 

Chromatograms of both N.P. 809 and Agra Docal have given eleven spots. From 
the areas of the different spots, the contents of the different amino acid.<) have 
been compared. It was found that compared to Agra Local, the contents of the 
following amino acids in N.P. 809 are less : dl-leucine, dl-isolucine, dl-(beta) phenyl 
alanine dl-proline, dl-valinc, dl-tryptophane, dl-mathiouine, 1-tyrosine, dl (L) alanine 
spots, while concentrations of dl-thrconine, 1-glumatic acid, 1-glycine, dl-serine and 
dl-aspatic acid are greater. Further work is in progress. 


144. Leachiag of Amino Acids from Mustard T 102 Seeds. 

B. SEN and II. P. SAH, Almora. 

Experiments were nnderlaken to find out the nature and extent of the amino 
acids which leach out of the seeds of mustard T 102 when they are soaked in water. 

1 lb. of seeds of mustard T 102 were soaked in 1 litres of glass distilled water 
for 12 hour.s. The seeds were taken out and the water was concentrated to 500 cc., 
200 cc. of which was evaporated in a water bath nearly to dryness. Extract for 
s]x>tting was prepared after the method of Richard J. Block et al (1952). 

Descending chromatograms after the method of Consden et al (1944) have been 
prepared. These chromatograms show that fourteen amino acids (so far identified) 
have leached out of the seeds. These are : tyrosine, dl-alanine, dl-leucine and dl- 
isoleuciiie dl-valine and dl-mathionine and dl-tryptophane, dl-;8-phenylalanine, 
1-glycine and taurine, 1-proline, dl-lysine, dl-citruline and dl-serine. One spot 
appearing between dl-proline and tyrosine has not lieen identified. The leaching 
of tyrosine and alanine has been very marked. 


148. Amino Acid Contents of the Control and Vamaliaed Seeds of Colonial 
Barley. 

B. SEN and H. P. SAH, Almora. 

It has been shown by Sen and Srivastava (1956) that colonial barley gives a 
marked vernalisation response. Experiments were undertaken to find out the differ- 
euccj if any, in the amino add contents of vernalised and control seeds of colonial 
-barley. 
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Different samples of colonial barley were chilled for different periods wd ihaao: 
were placed on appropriate dates in the chilling cabinet so that the samples chilled 
for 8, 6, 4 and 1 weeks could be taken out on the same date. Control samples 
were germinated at room temperature to coleoptile lengths similar to the SMds 
chilled for different periods. The methods of Richard J. Block (1962) has been 
followed for tiiie preparation of the extract. 

Descending chromatographic technique of Consden el al (1944) has been followed. 
Giri’s (1951) Butanol acetic acid, water solvent (40: 10; 50) has l>eea used. Spot* 
ting was carried out by means of calibrated micro-pipette. 

It has been found that (i) compared to seeds chilled for 1 week .the contents 
of all the amino acids except prolinc arc higher in control seeds, (ii) in seeds 
chilled for four weeks contents of only seven amino acids are higher in control 
seeds, (iii) in seeds chilled for 6 weeks the contents of the only four amino acids 
are higher in control and (iv) the seeds chilled for 8 weeks all the amind acids 
except cystine and threonine contents are higher in the vernalised sample which is 
approximately the period of cliilling required for inducing maximum vernalisation. 


146. Cultivation of Tissue Fragments of Embryos and Seedlings of Control and 
Vernalised Seeds of Mustard T102. 

B. SEN and GYANRNDRA VKRMA, Almora. 

It was shown previously (1947) that embryos isolated from vernalised seeds of 
mustard T 102 produced plants that flowered earlier than .those from control seeds. 
Experiments to locate the region of embryo where changes induced during the 
process of vernalisation takes place, are reported. 

Fragments from soaked embryos and from seedlings with 16 to 18 mm. hypo- 
cotyl of control and vernalised seeds of mustard T 102 were grown by the tissue 
cultur| method in sterile media. When these developed r<x>ts and leaves, they 
were planted in pots containing sterilised soil. For growth media glass distilled 
water, micro-concentrations of CulNO,):, Boron and Manganese, and White’s com¬ 
plete nutrient solution with and without sucrose were used. Results of these 
experiments show that: (i) even in glass distilled water considerable growth 
elongation and differentiation of tissue fragments of embryos and seedlings from 
control and unsplit vernalised seeds of Mustard T 102 takes place; (ii) the best 
growth is produced in 'White’s complete nutrient solution; (iii) tlie combined growth 
of two or more fragments of hypocotyl is greater than that of the intact hypocotyl; 
(iv) polarity of tissue is maintained in all fragments, i.e., roots always emerge at 
tlie basal ends of the fragments; (v) growth rate of 2 mm. fragments of embryos 
or seedlings with apical meristem is greater in vernalised ftugmeuts; (vi) complete 
plants can be raised from 2 mm. fragments w'ith apical meristem from embryos 
or seedling hypocotyl from both control and vernalised seeds; (vii) plants raised 
from 2 mm. fragments of seedling hypocotyl grown in Wliite’s nutrient solution 
flowered significantly earlier than those grown in glass distilled water and finally 
(viii) plants raised from 2 mm. fragments from vernalised embryos and seedlings 
flower significantly earlier showing that the changes induced during the process 
of vernalisation are confined to apical meristem of the embryos. 


147. StwItM «|k . tliu Pdku of Crap Floats—Sarley, Sorghum, Teosinte and 
. SjMwbarry. 

ResQlfo jid experiiQonts with twelve strains of Barley (Hoirdeum ifulgare 
seven tttei3t» ci Sorgkum^ v^^^ ttrain of Teosinte {Euchlaena ^axicaNh 
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Schrad) and two varieties of Strawberry (Fraffaria vesca h.) are reported. Barley, 
Sorghum Teosinte pollen coold not be germinated in liquid media. 

Barley: Maximum germination and growth of barley pollen was observed in 
media containing 25-27-5% sucrose and 1% agar. The maximum length of pollen 
oljserved varied from 620 microns, in T 5, to 200 microns, in T 165. 

Micro-coucentrations of calcium nitrate (10 p.p.m.), potassium nitrate (10 p.p.m.), 
boron (12 p.p.m.), manganc.se (0-1 p.p.m.), molybdenum (0-15 p.p.m.) and phenoxy 
compounds, 2, 4-D (2 p.p.m.), TIBA (2 p.p.m.) and OCPPA (0-02 p.p.m.) were found 
to stimulate growth of pollen tubes. Maximum stimulation was observed with 
manganese and molybdenum among the micro-elements and with OCPPA in case 
of the phenoxy compounds. Boron, however, did not produce any marked stimu¬ 
lating effect. 

.Sorghum : Best germinating medium for sorghum pollen was found to be 25 
to 27-5% sucro.se in 1% agar. The maximum lube lengths attained by pollen of 
differeut strains tried in 3-4 hours varied from 802 microns, in Milo 54, to 300 
microns, in Martin’s milo. 

Teosinte : Teosinte pollen germinated t)est in 20% sucrose solution contaming 
1% agar. Gerniinatioii started in 15 minute.s and maximum elongation of tube.s 
(960 to 1100 microns) was reached in 3 hours. 

Strawberry : Good germination and tube elongation of strawberry pollen was 
obtained in 15% sucrose solution. In sugar-agar medium better germination and 
growth was obtained in 12-5% sucrose solution containing 0-5% agar. Pollen grains 
of Miller’s Hybrid produced thicker and longer tul)es (746 microns) than tliose of 
Perennial strawberry (295 microns). 


148. Tracer studies in the biochemistry of photoperiodUm : The low intensity 
light process. 


S. P, SKN, Calcutta. 


Of tlie |>artial processes of the photoperiodic reaction the biochemistry of the 
dark and high intensity light processes in relation to CO, fixation using as the 
tracer has been described in previous communications. The low intensity light 
proce.sse.s in which red light 6e00A°) nullifies the effect of the previous photo- 
period and this effect in turn is reversed by light of the far red region (7300.\‘^) 
has now been studied. 

The long day Wintex barley and the short day cocklebur were used. The 
effect of red and far red light applied 6,t4 hrs. after the commencement of the 
dark period, on the products of fixation in the dark period of the product 

of photosynthetic CO, fixation in the previous light period has been studied. Red 
light was applied for 30 min. and 60 min. followed by far red light for 30 min., 
60 min., and 90 min. Intervening dark periods between the red and far-red exposure 
is known to reduce the effectiveness of tlie far red light; a group of plants treated 
with I hr. red light was subjected to 1 hr. far red exposure after dark intervals 
of 15, 30 and 60 minutes. At the end of each treatment the plants or leaves were 
extracted in hot 80% etlianol. The aliquots of the concentrated clear extract were 
subjected to paperchromatography and autoradiography for separation and detection 
of the metabolites. 

Darkness, red or far red light affected the rate of decarboxj|{ation and hydro¬ 
lytic reactions differently depending on the photoperiodic hehaviotir of thC plant; 
The immediate effect of red light on the products of dark or photosynthetie C'*0, 
fixation was considerable decarboxylation. Of particnlar interest aihong the indi¬ 
vidual compounds were the phosphates esters and malic acid. In the dark-fixation 
of C‘*0, in the long day barley bulk ,of the label appeared in - phosphate . 

very little appeared in malate. In ph6tosyn.thetic €**0^ fixation considerable ^i- 
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Vity was detected in uialatei Isabel in nialate completely disappeared tty a 30-min. 
exposure to red light. In short day Cocklebor opp<%tte was the case i..e., radio** 
activity iu malate increased with exposure to red light. When the far red light 
followed the exposure to red, in barley label appeared in malate, vri^ercas'it 
gradually disappeared in Coi'klebnr. 


149. Carbon dioxide fixation and auxin-induced growth of A vena Coleoptilei. 

S. P. SKN, Calcutta. 

Presence of CO, iu tl'.o experimental atmosphere has been shown to promote 
the auxin-induced growth of Avena coleoptiles. In order to study the inetabohsio 
of growing Avena coleoptiles in relation to CO, fixation 6 mm, snbapical sections 
of Avena (var. NPI (coleoptiles were floated on a medium containing 30/*C NaHC**0, ; 
10-**, 10“*, 10-' M indolcacelic acid at pH 7 0 for 15 hours in darkness. The coleoptiles 
were extracted in hot 80% ethanol and chromatographed two-dimcnsionolly on 
Whatman No. 1 filler paper with phenol-water and butanol acetic acid-water as the 
developing solvents. The CO, was fixed into such Krebs cycle acids as citric, 
malic, funiaric acids and u number of amino acids including aspartic and glutamic 
acids. In presence of indole acetic acid in all concentrations used, enormous 
amounts of tracer carlxm was incorporated in nialk acid. 

The implications of the findings arc-discussed. 


ISO. On a remarkable morphological tranaformation of pollen gruna in miiM- 
eally excited planta by violin. 

T. C. N. SINGH and (Miss) STELLA PONNIAH, Aunaitialaiuagar. 

Elou’ers of musically excited plaut,s of Tobacco, Petunia and Chillies all belong¬ 
ing to the family Solatiaceue, were examined. Hardly any difference was noticed 
ill the sire of the fimvers but there was notable difference in the size of gynoecia 
and anthers namely ; they w’ere bigger in size as compared to those of the control. 

The pollen grains of all the three species were critically examined and it is 
curious to note that those obtained from musically excited plants were elongate 
.lud ellip-soidal of the tricolpate type whereas those obtained from the control plants 
of all the three species were oval, tending to become circular. The exine in each 
case was smooth and .size difference were however very much marked iu tobacco 
and Petunia. 


ISl. Culture of exeiaed embiyos !n relation to endosperm auxin and other 
growth factors. 

S. M. SIRCAR and A. N. LAHIRI, Calcutta. 

Experiments for the culture of excised rice embryo in nutrient media have 
been carried out and Uie follovring resnlt.s obtained. 

Some factor, possibly auxin in nature, is present in the endospenn in snpra- 
optimal concentration which exerts a retarding effect on embryo growth in initial 
stages of germinatiott. 

ille shoot develc^ent unlike the root growth is not much effected With 
vthe ffactiOnln|f (rf endosperm ntitil it reaches a limiting value... The nee eml^o 
is dSp'radtot the endo^^ food factors to a grea.t extent for its grow^' atid 

..germma^fV ;!.'y 
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Besides other factors, sucrose and salts are essential for this. When they arc 
present alone in the medium the growth is very limited. The vitamins play a 
very important role in the growth of rice embryo. Indolyl acetic acid in combina¬ 
tion with vitamin B, and vitamin B* produces very healthy plants with normal 
root and shoot derelopnient. • 


IS2. Vernalization and devemalization of zammer and wintar varietiez. 

S. M. SIRCAR and ARATI ROV, Calcutta. 

Seeds of winter and summer varieties of rice daring germination were treated 
with different degrees of continuous and alternate ranges of temperatares for 
varying duration. 

In winter variety high or low temperatures show retardation of flowering while 
acceleration was recorded at alternate exposures of high and low temperatares. 
Similar results were obtained with late sowing in winter. The effect of short day 
induction however did not intensify the vernalising reaction. 

In summer v:iricty an acceleration of flowering was noticed at subnormal 
temperature. The optimal degree for vernalization was 12°C tlie effect of which 
extended and gradually slowed down upto the level of dO-Sl^’C the normal field 
temperature of the croi). Above normal temperature (i.e., at 37°C) a devernaliza¬ 
tion effect was fomid which increased with duration. Such retarding effect of high 
temperature was nnnuled under subsequent exiM)snre to low temperature. 


153. Auxin content of embryo and endosperm of two varietiez of rice at different 
zoaking periods. 

S. M. SIRCAR and ARATI ROY, Calcutta. 

The study of changes of auxin content in rice grains daring the soaking 
period was made. Auxin content of embryo and endosperm of two varieties of rice 
Kupsail (winter variety) and Dharial (summer variety) was estimated after the 
grains were tjeing soaked for 0, 8, 16, 24, 32, 48 hours. Auxin was extracted by 
W'ater at low temperature and assayed by root inhibiting test as developed by Das 
and Gregory. Ivndosperni of summer variety of rice contained higher amount 
of auxin than that of winter variety, while no such appreciable difference in auxin 
content was noticed lieiween the embryos of two varieties. With the increase 
of soaking perirxl a significant reduction of auxin content was noticed in tlie 
endosperm but auxin nf the embryos maintained more or less a constant level. 
The fate of the auxin relea.sed froni the endosperm has not yet been studied. 


154. Auxin in relation to flowering. 

S. M. SIRCAR and MAYA KUNDU, Calcutta. 

An experiment was performed with rice plant Var. Cliinsura Boro I and Rnpsail 
to study the effects of the application of different concentration of auxin on growth 
and flowering. 

The method of application adopted was to add Indolyl efttic acid (lAA.) in 
nutrient solution in test tubes. The seedlings were grown snccessfnlly fm* days 
in test tubes and subsequently transplanted in pots and growth of the ifiOO p.p.m. 
of lAA. treated plants were stunted and the leaves were dwarfish with thicker 
textnres. In the 100 and 10 p.p.m. the leaves were iKamal bnt yillowlsh. In 
the I, ‘1, '01 and '001 p.p.m. and the/control leaves were quite normal and healtl^. 
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This condition prevailed npto one month after which suddenly the plants in the 
1,000 p.p.m. showed vigorous growth with normal development. It is interesting 
to note that the plants treated with 1,00 p.p.m. and -01 p.p.m. of IA.A. showed 
an acceleration of ear emergence by 47 and 22 days respectively. 


155. GenninatioB of Malvaceae PoIImi ; Okra (HibiteUB escaZentos !«), Cotton 
(Gmuy/nam herbaeeam L.) and Tree Mallow (LatHUBra arborea L.). 

GYANENDRA VRRMA and BASANT LAI, VRRMA, Almora. 

Among the Malvaceae only the germination cf cotton pollen in artificial media 
has been reported (Badami, 1922; Shibnya, 1930; Johri and Vasil, 1955). We are 
not aware of any work on the germination of Okra and iMvatera pollen. 

Experiments with the pollens of Okra ‘Green Velvet’, four strains of cotton 
(I.V„ 216 F, Sea Island and Sea Brooke) and of tree mallow are reported, Malvaceae 
pollen are in general large, round, echiuulate, and characterised with several germ 
pores giving rise to 1-6 |x>llen tubes. All the pollen tried could be germinated only 
in sucrose—1% agar media and not in liquid media (i.e. sucrose solution alone). 
All the pollen grains required comparatively high concentrations of sucrose in 
the media for maximum growth : Okra—22-5%; Cotton 32-5%; mallow 15-30%, 
but they germinated freely over a wide range of sucrose in the media; Okra 5-40%, 
Cotton 11-40% and Mallow 15-45%. 

Okra pollen grains put out three to four fat and freely branching tubes. 
Individual tube lengths up to 2,280 microns and total length, including branches, 
of 2,850 microns were observed. In case of cotton, individual pollen tube growth 
of 520 microns, 340 microns, 400 microns and 400 microns was obtained respectively 
with the above four strains of cotton pollen, while the combined growth of tubes 
from a single grain was respectively 980 microns, 560 microns, 880 microns and 
884 migrons. 

In case of iMvatera pollen the tube growth was found to be fairly uniform 
within the range of 15-30% sucrose in the media. Individual pollen tubes of upto 
580 microns and combined growth of npto 1,240 microns was observed. 


(xii) Ecology and Plant Geography 
tS5. Endemism and outside influence on the Flora of Manipur. 

D. B. DEB, Agartala (Tripura). 

While writing on the Forests of Manipur, Watt, in 1890, observed, "The Sikkim 
type becomes established with the occurrence on the heights above tlie Irong, of 
Aucuba himalaica, a bush everywhere from the Laimatol range at 4,000 ft. to Seramati 
at 1,000 ft.” With a view to examine this observation of Watt, the present'paper 
is devoted to an analysis of the floristic composition of Manipur, a study of which 
was undertaken by tlie author during the years 1951-55. It was found that the 
state contains 2,191 species of higher plants ranging from Pteridoph 3 rta to Angio- 
spenns, including 2 species new to science, 8 sp. new to more than 200 sp. 

new records for Assam region and about 1,500 sp. new r^ords for Manipur. 

ITia new species are (1) Hoya manipurensis Deb and (2) Gleadovta h'aneriiana 
Deb sp. nov. Hie former is already published. 

Of the eight species found to occur in Manipur as new records for India, ppe. 
{Viscum ov^foliiim P. de Csttd.) is already recorded by Seshagiri Rao, ^le 
otlieiS am named befow with foe original home mentioned in the parenthesis, 

- ni--9r '.v 
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(1) Ariindinaria Kurzii Gamble (South Burma); (2) Bambusa Kingii Gamble. 
(Upper Burma), (3). Cycas siamensis Miq.—(Siam), (4). Craibiodendron Shankum 
\V. W. Smith (Burma), (5). DicHptera riparla Nees—(Burma), (6). Leucomeris 
decora Kurz—(Pegu) ; (7). Helictercs Glabriuscula wall—(Burma), 

Of 2,191 species found in Manipur only 30 sp. i.e. 1‘3% are eiukmic to this 
state, with few exceptions, most of the other species do occur in the Assam region. 

There are about 30 species hitherto known to be endemic to Khasi Hill, whicli 
are recorded from Manipur. 

There are about 24 species of restricted distribution to different districts of 
.\ssam which arc found in Manipur also. 

Seven species restricted to Ivhasi Hill and Naga Hills only are found in 
Manipur also. 

Four species endemic to Mishmi Hills, and two species endemic to Oachar, 
are now recorded from Manipur. 

With the fli.scovcry from Manipur endemism of Assam is reduced by 68 species 
and that of Sikkim Himalayas by only .^even specie.?. 

In the light of the aliove finding.? the oliservntion of Watt, may very easily be 
set aside and it may safely be inferred that the flora of Manipur has more similarity 
with that of Khasi Hills than that of Sikkim ITimalayus. 

Thus it is found that Manijinr forms a phytogeographical part of A.ssam with a 
very high percentage of Imlo-Malayau species and admixture of some Burmese, 
Siamese, Chinese and Sikkim Himalayan plants. 


157. A sketch of the vegetation of Tripura. 

T. R. I)1;TTA and N. K. CHAKRABORTY, Agartala. 

References on tl.'c vegetation of Tripura in (w'cll known) works on Indian flora 
are scarce. An attempt has ()een made to study the vegetation of Tripura from a 
phytogeographical <iiul ecological standpoint. The w’ork in this respect commenced 
in Janu.ary 1956. Top<»graphical, geological, climatic and cdaphic factors have been 
discussed in the pa])er. A classification of the forest ecotypes based on dominant 
fonnafion has been attempted. It appears that the vegetation on the whole is of 
tropical niou.soon type except a portion in southern sub-divisions which is of sub¬ 
tropical deciduous type. Forests are mainly of the following types : dense mixed 
forest, .scrub jungle, high-gras.s land and bamboo forests of different ecotypes. 
Specimens collected so far reveal the following: Dicots—369, Mont)Cots—88, 
Oymnosperms—10, Pteridophytes—28, Bryophytes—16, total number of specis 511. 
There appears to be a prima facie, case for finding new species of Psidim, Begonia 
and Pothos. The investigation is being continued. 


158. ^udiea in the Hydrophjrtes of Umred. 

M. V. MIRASHI, Nagpur. 

The paper deals with the floristic composition, distribution and ecological 
clas.Hificiitiou of the vascular hydrophytes of Umred, a place situated at a distance 
of twenty-nine miles to the south-east of Nagpur. The habitats of the water and 
marsh plants comprise about a dozen lakes situated on the IButskirts of the city 
as well as temporary ponds and ditches. There is an average annual rainfall of 
about fifty inches. 

Besides Marsilea, Azolla and tsoetes, fifty species of Angiosperma have been 
reported. They include sixteen families and thirty genera of the Dicotyledons 
and eleven families and eighteen genera of the Monocotyledons. Both primitive 
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families, e.g., Nyinphaeaceae, Butoniaceae, Alismaceae, as well as advanced and 
specialized ones like the Compositae, Verbenaceae, Gramiueae, figure in the flora. 

The paper contains a discussion of the ecological factors of the various habitats 
as well as the range of distribution of the hydrophytic species. Pour species, viz. 
Trapa bispinosa, which is largely cultivated in most of the lakes. EcUpta alba, 
Asteracantha longifolia and Hydrilla verticillala have the widest distribution while 
sixteen species, the chief among them Ijeing Isoeles, sp., JJmnanthemum indicum 
and Butomopsis lanceolata are restricted to one particular locality. 

159. Velamen in roots of certun Liliaeeoe. 

B. N. MUI/AY, B. D. DKSHPANDK and P. N. Bharadwaj, Pilani. 

1. Velanien is observed in the roots of four species of Liliaceae viz. Scilla 
indica Bak. Dracaena siirculosa Lindl; Urginea Indica Kunth; and Lilium loagU 
folium Griff. 

2. In all the species it is one layered. In Dracaena surculosa and Lilium 
longifolium pits are observed, other two species show no significant specialisatiofi. 

3. Velamen is developed from the protoderin in all the plants studied, 

4. A well developed exodermis is found in all the species. This layer takes 
its origin from the peribleinatic initials in all the .species except in Dracaena 
surculosa. 

5. Structure and development of velamen and exodermLs found in these plants 
is compared with velamen of other plants. 

160. Study of Velamen in some epiphytic and terrestrial orchids. 

B. N. MlJtAY, B. D. DESHPANDlv and Miss H. B. WILLIAMS, Pilani. 

1. The different concepts of velamen are reviewed. 

2. The pre.sent work deals with the study of the origin, development and 
structuA of velamen in three epiphytic and one terrestrial species of Orchidaceae. 

3. The ontogeny of exodermis and its morphological identity are investigated. 

4. A comparison between the structure of exodermis and ciidodertnis have 
been made. 

5. The presence of pitted cells in the cortical region has been noted. The 
presence of mycorrhiza in velamen and provision for its digestion in some .specialised 
layers of the twtex have l)een studied. 

6. The presence of various algae, specially Cynnophyceae has been observed 
in the velamen of Eria itana A. Rich. A significant feature is the presence of 
Nostoc colonies in large numbers. 

161. Study of VelunoB in Mieroidyla deiuiflora Alston; Cymbidinm nloifolium 
SW; Crammatophyllum apteietum BI; and Avridea ringorw Fischer. 

B. N. MULAY, B. D. DESHPANDR and T. A. THOMAvS, Pilani. . 

1. The -paper deals with the origin, development and structure of velamen 
in Microstylh densiftora. a terrestrial species and Cymbidium aloifolium, Gram~ 
matophyllum speciosum and Aerides ringens, the three epiphytic species. 

2. The ontogeny of velamen and its morphological identity has been studied. 

3. The origin of exodermis and its structure has been studied. 

4. Water storage cells with characteristic thickenings have been found in the 
cortex of all the three epiphytic species. 

6. Unicellular algae. are present in velamen. 

6. Myicoithizae are observed in velamen and are seen being digested in the 
cortex.;, .. 
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162. Traad* of aecondary cucceMioa is the forast Togotation os Bush Hill* is 
Jabalpor. 

S. C. PANDEYA, N. K. JAIN and S. R. JOSHI, Jabalpur. 

Much of the forests around Jabalpur ore the products of biotic operations. 
Upon protection these forests tend to develop into climatic climax. The present 
paper deals with the sequence of changes of vegetation in such a fenced community. 
These protected forests are seated inside the local Central Ordinance Depot 
Campus. The forest is on basalt hills-rauge facing west. Other portions of the 
same range are still open to biotic activities. The C.O.D. forest was fenced in 
1940 and has not been disturbed since then. This has given opportunity to study 
the open and fenced forests and to draw the conclusions for the trends of secondary 
succession. 

A close study of the relative importance of the species in the two forest tsrpes 
show that certain species are fast increasing in Cover X Freciuency, while others 
are decreasing when under late subserc stage upon protection. Thus Anogeissus 
latlfolia. Semicarpus anacardium and Terminalia tomentosa are occupying larger 
areas and Butea menisperma, Cctrissa spinarum and Diospyros melanoxylon are 
decreasing. Further in case of late snb.sere stage (fenced C.O.D. forest) many new 
species like Bucitanania latifolia, Phyllanthus emblica, Bridelia relusa, etc., have 
invaded the area. 

The following conclusions may be drawn for the trends of secondary succession 
towards climatic climax :— 

(i) Certain species decrease and certain others increase in their relative 
importance in late subsere stage. 

(ii) certain species are completely eliminated. 

(iii) Some new species are introduced in the climax community starting from 
the late subsere stage. 


163. NotM on the Autecology of Shorea Robuata Gaertn (Sal). 

S. C. PANDEYA and N. K. JAIN, Jabalpur 

Lot of fragmentary work has been done by the forest Department in India 
on the ecology of Sal tree. Such works have been attempted with varied interests 
and view points. No connected work yet exists on this problem based on soimd 
fundamental laws of ecology. For the first time, therefore, we have undertaken 
this work. 

In Madhya Pradesh sal is confined to eastern and north eastern parts of the 
state. It is chiefly distributed in Bilaspur, Mandla, Jabalpur, BalagWi Raipur, 
Ambikapur and Jagdalpnr districts (cf. fig. I.). Finest quality sal is found in 
the Faster distrietts (Southern limits). 

Sal shows the following associates in Mandla district:— Terminalia tomentosa, 
Oueginia dalbergioides, Pterocarpus marsupium, Lagerstroemia parvifiora, Anogeissus 
latifolia, Adina cardifolia, Stereospermum suaveolens and Buchanania latifolia. 

Soil moisture plays a primary role in tlie distribution of sal while the looil 
geology plays a secondary part (cf. Troupe, 1921). Good drainage of soil is takem 
as an important factor. No clearcut correction has yet been established between 
sal distribution and geology. A comparison between sat- distribution, geology 
and rainfoll maps of Madhya Pradesh reveals that sal is mainly confined to zones 
having 50 to 75" of rains and on crystalline rocks (Archean system) and appears 
to avoid pure trap. Apart from this, somewhat acidic soils have been corri^ted 
with sal. 

Further detailed work on the basis of culture experiments is in progre^. 
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164. VageUiUtm of oectain aandy iriir«r>b«db. 

H. PATTNAIK and C. M. BASTIA, Cuttack. 

A number of plants growing on sandy river-beds of the Mahanadi and its branch 
the Kathjuri, surrounding Cuttack city, has been collected at regular intervals. 
The plants have been studied with particular reference to their habitats. It has 
been observed that the members of families of Scrophnlariaccae and Compositae 
are dominating. The plants are mostly mesophytes, xerophytes and psamnophytes. 
Few hydrophytes only grow in slow flowing water. 

Majority of plants are either annual or seasonal herbs. Perennial plants are 
few and occur as herbs or shrubs. There is total absence of trees due to yearly 
floods. Vitex leucoxylon Iy.f. is the only .tree found singly on sand dunes. 

165. The vegetation of Mnssoorie and the neighbouring parts of the SiwaUks. 

G. S. PURI, Poona, 

Mnssoorie is an important Hill Station in the enter ranges of the Himalayas 
and is found mainly of the escarpment of Quartzite, Limestone, Schists and Slaty 
Rocks. 

In tlie Siwaliks, the rocks are Conglomerate and sand rock. The climate of 
Mnssoorie is t)rpically nionsoonic. It receives rainfall of 88 inches a year. : There 
have been no signs of glaciation in this area. 

The vegetation on Quartzite is dominated by Pinus roxburghii. The climax 
on this formation is, however, Quercus incaua. There is very little variety of shrubs 
and undergrowth in Quercus incana, climax on Quartzites. On lime-stone, how¬ 
ever, the Quercus incana climax has a variety of species, among whicli Machilus 
spp., Litsea spp., Phoobe spp., Prurus spp.. Poplar etc. are present. On drier 
situations on the lime-stone formations, however, the Quercus incanna community 
is almost pure. 

fhe proportion of species otlier than the Oaks increases considerably in dales 
and depressions. Tliere is a preponderance of species of ferns, livorworts, mosses 
and lichens. 

On the Siwaliks the main species is Shorea robusta, Terminalia tomentosa, and 
Anogeissus laiifolia, and Bauhinia spp., are otlier common trees in the Sal com¬ 
munity. Tliis community is climatic climax in its altitudinal zone. Due to 
disturbance Pinus roxburghii also enters this community. 

Deodar has been planted at many places on calcareous tufla above an altitude 
of 6,000 feet at Mnssoorie. 

In this paper, a detailed list of plants so far collected is given. The h'st 
includes 1,031 species of dicotyledons, 184 species of grasses and 146 species of 
ferns and f^ allies. 

166. Sernh vegetation of Poona District. 

G. S. PURI and S. R. JAIN, Poona. 

Intense and continuous biotic interference in the Poona District has destroyed 
much of the tree vegetation replacing it with scrubby growth. One patch of open 
scrub was studied at Garkan the forest, Dhond, 50 miles east of Poona. 

The soil is fenmed of weatheied traprock and being within the flood level of. 
river Bhima, the area on the surface has sands also. The vegetation was studied 
in quadrats of one meter square at random. The total number of species collected 
in the area in September are about seventyfive including a dozen grasses. The 
gmieral look of the area is not of grass la^. 
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Species of Abuttton, Capparis, Triumpetta, and planted Acacia are the tallest 
plants in the area reaching npto one meter high. Their frequency is not high 
and they are rarely nearer than several meters apart. 

The commonest herbs are prostrate, nearly covering the ground. They are 
Rhynchosia, minima, Tribulus tcneslris, and Eu-pitorbia sp. Among the^commonest 
erect herbs are species of Juslicia, Panicnin, Corchortis, Cyanotis and Acalypha. 

The area has been closed kj grazing and planting of Acacia has been taken 
up by the Forest Department. 'I'he progress of vegetational development will be 
seen with interest. 


167. Studies on the vegetation of IMahabaleshwar. 

G. vS. FURl and S. D. MAHAJAN, Poona. 

Mahabaleshwar Plateau lies in the Western Ghats, 76 miles from Poona on 
South West. The altitude of the plateau is 4300' to 4800'. The railfall of Maha- 
balcshwar is from 250" to 300". 'Ihe plateau is formed of Deccan 'frap and on 
account of high rainfall ctmditious lateritic soils are found in most of the places. 

The vegetation of Mahabaleshwar is a:i evergreen fore.st t;onsisiing of following 
sjiccies 

Memccyion cdule, Kaxb., Olca diolca Roxb., Eugenia jambolana, Lam, 
Terminalia chclula, Retz., AclUiodaphue hookeri, Meissn and Randia dumelorum. 
Lank. 

'I'he shrub layer has the following important species :— 

Laslosiphon criocephalus, Zigyphus nigosa, Pavetla Uidica, Linn, Allophylm 
cobbe, Bl., Colebrookea opposififolia, Sm. 

'I'lic herbaceous layer consists mainly : Pteris quadrianriti Rets., Pleris aqui- 
Una L., Crotalaria rcitisa Linn and Bryophyllum Calcinuni Salisb. 

The trees are mainly 15-20 meters high, with their trunks and branches being 
covered over with mosses, orchiils and epiptytic ferns. 

Vegetation studies were made from the Dingmala fall, Arther’s seat road, 
Mahad road and Panchagaiii and the main part of the plateau. 

Where the tree vegel.ation has been destroyed a scrub forest consisting of the 
following species occurs :— 

Pteris quadriaurita Reis., Pteris similina L., Crotalaria retusa Linn., Solacum 
giganteum, Jacq., Pavetta indica, Linn, Agoralum connizoides, Linn., Asplenium 
falcatum, Lam. 

This vegetation is a biotic controlled serai commnnity and the evergreen forest 
is the climax. 


168. The study of soil profiles under Oaks and Conifers of Chakrata Himalayas. 

G. S. PURI and J. S. MAINI, Poona. 

Soil profile studies made nnder pure Oak and Conifer communities in Chakrata 
Himalayn.s, II.P., (77“-45'—78®-5': 30°-30'—SO'-sy) show that under similar climatic 
condition different types of .soils develop under different communities. 

Under Conifer communities, generally .soils have low pH, total nitrogen %, Mg, 
replaceable Ca, active Al, and ferric iron, but have a high amount of organic 
matter (loss on ignition) %, moisture %, Mn, P, 'and available K, as compared 
to those under Oaks. 

Soils of Chakrata Himalayas can be divided as follows according to pH and 
altitude, and the plant communities they support. 

1. Soils from altitudes of 4,50(y to 6,000', support Pinus roxburghi community 
with pH 5*3—5-8. These are rocky, dry and shallow soils with very low organic 



Section VI: Botany 


m 

matter %, moisture %, total nitrogen %, active Al, and ferric iron, and medium 
to high relative humidity, replaceable Ca, and Mg, and very high Mn, P, and 
available K, as coiiipared to all other soils. 

2. Soils from an altitude of 6,000' to 7,500' under Finns excelsa and Qwreus 
incana community, have a pH between 4-5—5-3. Those soils are shallow to fairly 
deep and are fairly moist. Those under Finns excelsa as compared to those under 
gttcrcits incana, have lower organic matter %, total nitrogen %, Mg, replaceable 
Ca, active Al, and ferric iron; and higher moisture %, relative humidity, Mn, P, 
and available K. 

3. Siiils from altitudes of 7,500'—9,000', under Cedms deodara, Picea morinda 
and Otiercus dilatata communities have pH Ixitween 5-9—6-6. These soils are from 
.shallow to very deep, rich and moist. Soils under Conifers as compared to Oaks 
are low in pH, total nitrogen %, and Mg; and high in organic matter %, moisture 
%, relative humidity, Mu, I’, available K, active Al, ferric iron, and replfeceable 
Ca (l>oth the Conifer coinninnitic.s were on lime-stone and that of Ooaks on quarizite). 

4. Soibs from altitude of 8,500' to 9,500', under Qncrcus scniccarpifolia and 
Abies pmdrow communities have pH between 5-4—5-7. Sols under the latter liave 
comparatively low total nitrogen %, Mg, available K, replaceable Ca, active Al, 
and ferric iron; and higher pH, organic matter %, moisture %, relative humidity 
and Mn. 

'I’liere .soils are generally nun-calcarious. 


169. Succession of forest communities in Chakrata Himalayas. 

G. S. PURI and J. S. MAINI, Poona. 

Chakrata Himalayas, U. P., (77’ 45'—78o 5' : 30'-» 30'—30’ 59') are the ungla- 
cinted parts of mountains which arc composed of quartzite, .schist and limestone. 
The strata of the rocks dip mainly towards north ainl nr)rth-east, forming escarp- 
mentseun .sunthern slo{>es and dip sl(>i>e.s towards the north. 

Climatically, most of the area comes in the high rainfall zone, however, in 
the inner parts summer rainfall is eciualled by winter rain and snow. 

Much of the forests in the area have been disturbed by the biotic interference, 
as a result of which climax communities have partly been destroyed giving rise 
to mixed conifer-oak communities. 

The climax community on shales and schists in both the zones of rainfall is 
Quercus incana with Rhododendron arborenm as its important associate. 

Except for few trees, Finns roxburghi is absent in outer ranges, but forms a 
stable edaphic clinuax on quartzite in the inner ranges. 

In the wet zone, on limestone, Quercus incana and Quercus dilatata commu¬ 
nities are found. 

Abies pindrow', Abies pindrow—Picea morinda and Picea morinda communities 
occur on limestone and slates in the wet zone, on dtp slopes. 

Cedrus deodara and Finns excelsa occur in both zones on all types of geological 
strata, aspects and slopes, and are serai in nature. 

Quercus semecarpifoJia is the climax c'ommnnity on .scarp slopes, capping the 
tops of highest ridges in the wet zone and is found on slates, limestone and 
schists. 

The present studies lead to the conclusion that one or the other si^ecies of 
oak is the climax vegetation and that conifers are serai in nature. 

Degenerate semecarpifoUa climax communities give rise to Abies : 

pindrow aaxd.for 4 Wei-Pfwa communities. Similarly Quercus dilatata communities 
nnder biotic influence degenerate to Abies-Picea communities and Quercus incana 
climax oommtuuties give rise to Finns excelsa and Cedrus deodara comnitinitfos 
nnder adverse biotic ittterfortoce; 
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Hainan factor has been responsible for destruction of oak climax and perpatna- 
tiou of conifers, and farther in the creation of scrab communities without tree growth 
and pasture lands. 


170. Moist deciduous Togetatioa of the Poona District. 

G. S. PURI and R. M. PATIU, Poona. 

Moist deciduous vegetation grows in various ghats and hills in the Poona 
district. The present note describes the type from the Katraj ghats, on the south 
of Poona at a distance of 6 miles. 

The area consists of flat plateau at the top, eastern and western slopes and 
narrow valleys through which small rivulets flow during monsoons. The niouii- 
tains are forms of trap rock, the strata of which dip somewhat towards east. Thus the 
estern slopes are gentle with better developed soil but the western escarpemeuts 
are steep, comparitively dry and with shallow sciil. Seepage water is seen on 
eastern slope daring monsoon. Alluvial soil deposits in the valley. The average 
rainfall is about 27 inches. 

The following vegetation types are described. 

(\)Top of the Plateau: —^They are mainly covered with Boswellia serrata which 
is regenerating profusely where biotic interference is excluded and the soil is 
dry shallow and gravelly. 

(ii) The w'estem slopes :—^Tliese slopes bear a low type of forest. The follow¬ 
ing trees are common. 

Boswellia serrata, Lanea grandis, Diospyros montana, and Lagerslroemia parvi- 
flora. Shrubs :—Acacia sp., Lantatia camara, Zhyphus xylopyrus, Rhus mysorensis, 
Flacourtla, Cipadessa fruttcosa, Gymnosporea montana and Fluggia sp. 

Herbs •.—Tridax procumbens, Leucas sp., CoccuUis sp., Polyzygous tuberosus, 
.Sida sp., Arisaema sp., Desmoditim sp., Acanlhospermum hlspidum, Celosla sp., etc. 

This vegetation is also affected adversely by the biotic interference, since lopp¬ 
ing, coppicing and grazing are prevalent. 

(iii) Eastern slope (top portion) :—It bears a community of Boswellia serrata- 
Diospyros montana-Laneagrandis on dry shallow and rocky soil. The commonest 
shrubs are Acacia sp., Zizyphus xylopyrus, Lantana camara, Crypiolepls buchnani, 
Woodfordia fruticosa, Vilis pallida, and Fluggia sp. 

The common herbaceous vegetation consists of Cocculus sp., Leucas sp., Tridax 
procumbens, Curculigo sp., Polyzygous tuberosus etc. 

(iv) Kstern slope (lower portion) :—^It bears a community of Tectona grandis 
Laneagrandis-Diospyros-Boswellia serrata. 

Teak and Lenea grandis are predominant on the alluvial deposits towards the 
valley and higher up. Diospyros sp., and Boswellia become prominent in dry trap 
soil. Diospyros on alluvial soils is heavily infected by Viscum. But incidence of 
the parasite decreases in trees which are growing on dry trap rocks elsewhere in 
the area. 

Commonest Shrubs in the community ace Acacia sp., Clerodendron serfatum 
Zizyphus xylopyrus, Vitis pallida and Lantana Camara. , 1 ^ 

Commonest herbs are Leucas sp., Tridcec frocumhens, Hemidesmus indicuthi 
Curcuma montana. Cocculus sp., Polytygous ■ tuberosus TrlcHodesma sp., CrotatOfUi 
sp., Indtgofera sp., Celosia sp., Aerua tomentosa etc. 

Various stages of succession are seen in the area and regeneratidn dE tWi, 
BosweUia, Lagerstroemia, Lanea is common on different types of soils. 
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171. Tlw Ev«rgr«aB V«g«tation o( Poom Districtt 

O. S, PURI and J. A. VASAVADA, Ppona. 

The evergreen vegetation occurs in a small belt at Bhiniashankar, Ambegadn 
and Jnnaar area on the North-west of Poona, where the rainfall is above 150'' aud 
the soil is mainly red formed of lateritic rock. Tlie area is hilly and rat Up 
into shallow valleys and ghats. Two main tyiws may be di.Htingnished :— 

Forest —This is composed of the following common tree spp. Grewia UUae^ 
folia. Vahl.; Memecylon edule, Roxb.; Tcrminalia bclcrica, Roxh.; Terminalia 
chehula, Retz.; Mangifera tndica, Uinn.; Eugenia nwoiiiana, Wgt.; Eugenia rubU 
cunda, Wgt. ; Ficus glomerata, Roxb. ; Cassia fistula, Linn. ; Ficus retusa, Linn. etc. 

The climbers and shrubs in these forests include the following spp. 

Bryonopsis lacenlosa, Naud.; Cryptolcpis buchanani, Roem.; spp. of Stnildx, 
L/inn.; Vitis, Linn., and Dioscorea. Linn.; Hoya wightii, Hook, and Thunbergia 
fragrans, Retz. 

Asparagus racemosus, Willd.; hidigofera pulchella, Ro.xb.; Lencaena glauca, 
Benth.; Mussaenda frondosa, Linn.; Woodfordia fnilicosa Kur/,.; Lantana camara, 
Linn.j Carvla callosa, Brem. 

The herbaceous vegetation con.sists of the following Atisaema murrayl. Hook.; 
Curcuma montana, Ro.sc.; Curculigo orchioides, Gaertu.; Clerodcndron serratum, 
Spreng.; Oxalis corniculata, Linn.; Scilla indica, Baker.; Smitkia purpurea. Hook.; 
Spp. of Hamcnaria. Willd, Impatiens. Linn. etc. 

The epiphytes and ferns are Aerides crispum, Lindl.; A. tnaculosum, Lindl.; 
Dendrobium aqueum, Lindl.; D, barbatulum. Lindt.; D. herbaceum, Lindl.; Erfa 
dalsellil. Lindl.; /?. microchilos, Lindl.; E. ritpeslris, Blatt. and Mac. 

Acllniopteris dicholoma. Redd.; Adianlum caudatum, Linn.; Anthyrium fnlca- 
tum. Redd.; Cheilanlhes albomargitiala. Clerke.; C.ymnoptcris variabilis, Bedd.; 
Pieopdtis lanceolata, Bedd.; P. liniaris, Bedd. 

This evergreen forest .•■•eenis to be the cliniatic climax over much of the area. 

(Of Scrub—'The scrub is developed mainly in the plain area and at places 
greatly disturbed by biotic influence. 'J'lie main spp. are the following amongst 
the treesi.—Greu'ia tiliae/olia, Vahl.; Cassia fistula. Linn.; Pavetta indica, Linn.; 
Allophylus cobbe, Blnine, etc. 

The climliers and shrubs arc—rar/.'i.<a conjesia, Wight.; Cannavalis cnsoformis, 
DC.; Jasmlniim arborcsccns, Roxb.; Hemidesmus indicus, R. Br. etc. 

The herbs are Arisacma mnrrayi. Hook. Spp. of Impatiens, Linn.; indigofera 
irifoliata, Linn. etc. 

The vegetation forms thick, impenetrable masses entwined I>y climbers. The 
herbs occur in gaps. 

This seems to be a biotic community and is serai in nature. 

In both these types, trees are laden with epiphytic mosses, ferns, orchids and 
other flowering plants. 


172. VegatutioB of Evergreen Plentatmn at Hivre. 

G. S. PURI and J. A. VASAVADA, Poona. 

An enthusiastic missionery Gibson planted in the year 1883 a number of 
trees ou ulluvial soils of the. river .JCukadi at Hivre near Junnar about 60 on Northr 
east of P^na. During these 70 years tlie plantation though neglected, forms « 
featu^ in t^ oth*^ of Junnar. It is now maintained by 

the v]fem6ky \'Ponsst 1^ as a preservation plot, its botanical .interest belplr 

that ite stiidy eidiibits the type of vegetation that can exist in the Junnar area. 

: Most of jtha^rt^^ grown to large dimensions and aie now 
Tutnritity feeing at A thick^^ 
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The commonest tree Spp. are Adenanlhera pavonina, l^inn.; Albizzia lebbek, 
Benth. ; A. procera, Benth. ; BauMnia purputea, I»uin. ; B. racemosa, I/am. ; Caesal- 
pittla sepiaria, Roxb.; Cordia myxa Linn.; C. rothii, Roem.; Elaecarpur ganitrus, 
Roxb.; Grewia villosa. Willd.; A. Holoptelia inlegrlfoUa, Planch.; Madhuca indica, 
Gmel.; MilUngtottia horiensis, Linn.; Putranjiva roxburghii. Wall.f Sapindus 
laurifalia, Vahl.; Saraca indica, Linn.; Sesbania aculeata, Pers.; Tatnarindus indica, 
Linn.; Tarminalia belerka, Roxb.; Ventilago madraspatatia, Gaertn. 

The shrubs and herb.s are the following— Abms precarious, Linn.; /Igave can- 
tala, Roxb.; Bambusa atundinacea, Willd.; Barleria cristata, Linn.; B. prionitis, 
Linn.; Carissa conjesta, Wight.; Dodonaca viscosa, Linn.; Euphorbia antiquorum, 
Linn.; Indigofera constrteta Trim.; Opuntla dillenii. Haw. 

Abutilon indicum, G. Dom.; Bidens xpilosa, Linn.; Indigofera trifoliata, Linn.; 
Rungia repens, Nees.; Solanum xanthocarpum, S. and W.; Themeda cymbaria. 
Hack., and other few grasses. 

This forest is a biotic relict which gives data of immense value in the colonisa¬ 
tion and succession of vegetation in the area. 


173. Plant communities of Sugar Lake. 

M. P. vSHRlVASTAVA, Sagar. 

Ecological studies of the vegetation were conducted on Sagar lake with respect 
to the distribution of various plant communities. 

The condition for the development of macroscopic flora in the lake may be 
classified as physical, chemical and biotic. Physical factors include the amplitude 
of water levels, turbidity and depth and temperature of water. Chemical factors 
involve the nature of the substrata. Of the biotic agencies man is the para¬ 
mount. 

Accordingly, the following communities of aquatic and sub-aquatic plants have 
been established and their relations have lieen traced out:—1. Free floating com¬ 
munities; 2. Communities of rooted plants entirely submerged; 3. Communities 
of rooted plants with floating leaves; 4. Amphibious plants; and 5. Mar.sh plants. 

174. Hydrophytes of Sagar Lake. 

M. P. SHRIVASTAVA, Sagar. 

Physiography of Sagar has been briefly described. Ecological stndy of the 
hydroph 3 rtes of Sagar Lake has been made and a list of 44 plants giving informa¬ 
tion in regard to the taxonomic position, habit, habitat and flowering time olE each 
species is presented. 

175. Forest types of the lower reaches of Puneh-CSiuli in the Mandakini Valley 
in Eastern Knmann. 

S. SINIIA and K. C. BASU CHAUDHARY, Agra. 

During October-November 1955 a botanical expedition as organised to stndy 
the forest types met with in the lower reaches of Punch-diuli, a well known group 
of .snow peaks in Bast Kumaun. The area of the .study lay throng the Man dak i ni 
Valley and along the Balati Glacier. Six types of forest fomia^ns distributed 
on a range of elevation of 10,009 to 13,000 ft., were noticed within 10 miles of 
the last tree line south of the snow peaks in the following attending orddr 
(i) Yew^Hard Woods Formation, (ii) Hwd Woods Formation, (iii) Fir—Rhodo¬ 
dendron Formation, (iv) Birch—^Fir Formation, (v) Pure Fir Fwiiistioh and (vi) 
Birch—Rhododendron Formation. 
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(xiii) Eeonomic Botany 

176. A pwlimiMury rapoit on lod Squill grown in Indku 

S. N. BA1<, B. GUPTA and B. K. MOZA, Calcutta. ? . 

Red squill (Urginea maritima (h) Baker) is a l^iliaceous plant of Mediter-r 
renean coast. This exotic plant was successfully grown in Calcutta but the plants 
did not flower, excepting one, in more than four years time. Multiplication was 
done by cutting radial segments of the bulb with a portion of stem and scales. 

The dissected bulbs are prone to attack by the “damping off” disease which 
can be controlled by the application of 1-5% sulphuric acid. 

The fresh bulbs were extracted by the enzyme inhibiting technique and the 
dry extract, positive to the I/iebermann reaction, was tested for the raticidal pro> 
perty. It was found that the bulbs of the plant in flower were more eflective 
than the bulbs from the plants which did not flower. 


177. Control of weed, Achnthoapermum hiapidum 

D. BAP RKDDY, Hyderabad. 

Trials with different weedicidcs were make against Acanthospermmn hispidum 
at Himayetsagar on a fallow land. The treatments given were I'ernoxone (J<, 

1 and 2 ozs. per gallon), Allacide and % oz. per gallon, ISxtar ‘A’ and oz. 
per gallon) and Coronox (45 and 90 c.c. per gallon) and a control without any 
treatment. The treatment was done on grown up plants. Observations on the 
effect of these treatments on the weed were taken 1, 3 and 10 days after treatment. 

Kxcept Atlacidc *4 oz., the otlier chemicals had no effect on the weed imme¬ 
diately. Peruoxone 2 oz. Rxtar ‘A* Yj oz. Coronox 90 c.c. had slight effect. The 
effect* 3 days after treatment was good in case of Atlacide and Kxtar ‘A’. Fer- 
noxone and coronox had a good effect on the weed but their .'iction was very 
slow. In Atlacide treated plots weeds completely dried up. Fernoxone % <*• 
and Kxtar ‘A’ oz, had no effect on the weed. Repetition of straying as not 
necessary us the weeds could be killed with one spraying only. Atlacide cannot 
be used on crops and Sxtar ‘A’ should be used carefully. 


178. ColtivatioB of Emetme Yielcliiig Plant in lailia. 

K. BISWAS, Calcutta. 

Introduction, acclimatisation and cultivation of exotic plants of medicinal and 
economic value dates from the establishment of the then Royal now Indian Botanic 
Garden, Calcutta, that is, from the time of Robert Kyd and William Roxburgh— 
the first Superintendent of the Royal now Indian Botanic Garden, Calcutta, in 
iTPn. The two most valuable medicinal plants grown in India are Quinine jdeldr 
ing Cinchona and Emetine yielding Ii>ecacaanha. Cultivation of both these 
dnrgs brought India to the fore-front with the other drug producing countries of 
the world. Ipecac was introduced about 90 years* ago and during the last nine 
decades more or less experimental cnltivation was going on in India. Steps have 
been takth the State Qovenithent for its further extension and protlnction of 
larger quat>ti% of the roots to meet at least the country’s demand. A. brief account 
ai the plant, ita hitqry, introduction, acclimatisation, methods of Cultivation, dhei^ 
mical and inedicihal properties ttad its future: position in the world market. hav4;: 
t^n disf^saed fo..:the' jjtaper. -. 'I':;'. 
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179. Studias in the euentiel oil-ynUiag plenfai of Indie. 1—Culthredon of 
Ocimum kilimand»charieum Giierke in West Bengal for production of 
natural caasphor. 


J. K. CHOUDHURY, Calcutta. 

Experimental plantings of Ocimum kilimaniischaricum Guerke were under 
taken in the different regions of We.s.t Bengal to explore its po.ssibilities as a 
source of natural camphor and it was found that Snkna (Dist. Darjeeling—alt. 
500 ft.) was very suitable for tlie purpose. 

The total yield of essential oil from air-dry leaves of plants at Sukna varied 
between 4-00% and 5-457% of which 65-97% to 80-50% was camphor. Similar esti¬ 
mation with plants raised at Mahatpur (Dist. Nadia) gave an yield of 2-56% to 
3-17% with 61-66% of the same as camphor. The physical and chemical properties 
of the di.stillates were also determined. 

Calculated yields of volatile oil from small plots at Suknn and Mahatpur, rea- 
ix-ctively, were 82 lbs. and 42 lbs. per acre per year witli about 60% tcj nearly 80% 
of the same as camphor. 

The leaves of a plant gave out must of its essential oil as the majority of the 
superficial oil glands were found, by anatomical investigation, to be present on the 
two surfai-es of its leaves. Gland head of u leaf, on an average, also found to be 
bigger in size tlian that of a twig. 

A full botanical description of the plant is included for convenience in com¬ 
parison and ]>roper identification. 


180. Studies in the essential oil-yielding plants of India. II—A few observations 
on the Camphor and Camphor Oil of Cinnamomum eamphora T. Nees & 
Eberm. found in West Bengal. 

J. K. CHOUDHURY, Calcutta. 

In order to determine the camphor and camphor oil contents of Chinamotnum 
camphora T. Nees & Kberni. that are sporadically met with in West Bengal, leaf 
and wood of the trees growing at Sibpur (Calcutta) and Takadah (Darjeeling dis¬ 
trict) were analysed and the physical and chemical pro{)erties of the distillates 
were also determined. It was found that the yield of oil (by weight of the inoi.s- 
ture-free material) from the trees at Sibpur was 1-236% from leaf and 4-884% to 
5-224% from wood, of which 50-09% to 57-57% was camphor. Those growing at 
Takadah gave a higher yield of 2-859% from their leaves of which 80% was camphor 
As the yield of camphor from these leaves was more than 1-6% of the dry material, 
excluding even .the dissolved fraction (of which a large part is recoverable!), it pro¬ 
mises to be economic since it is estimated in Japan that leaves containing about 
one per cent of camphor can be utilised with profit for distillation (c.f. Guenther’s 
Essential Oils, Vol. 4, p. 281, 294, 1950). 

C. camphora was also raised from seeds at Arabari (Dist. Midnapore) and Sukna 
(Dist. Darjeeling) during 1953-54 to study their germination and growth habits 
and to analyse their camphor content in due courew. 


181. A note on the percentages of fibre in some fibre crops. 

A. N. DUTTA and P. SANYAD, flarrackpore. 

HMscus cannabinus, H. sabdariffa (green), H. sabdariffa. R. T, 2 (evolved at 
J.A.R.X.), H. esculentus, Croialaria juncea, Malachra capUata, Urena lobata, U. 
sinuata, AbuUUm indicum, Sida rhombifojUa sad Sesbania aeuleato. were grown M' 
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small ploito during 1951, I9S2 and 1963 to detenuine their respective fibre petxtat^ 
ages. Records pn green weight, , number of plants and fibre were taken ill eU 
the three years. Percentages of fibre for each were determined on the basis of greeh 
weight. 

Highest fibre percentage was recorded in hibiscus sabdariffa. R. T. 2 
an improved type of J.A.R.1. Hibiscus cantutbinus and H. sabduriffa (green) followed.' 
next with 5*663 and 4-58 percents of fibre respectively. Urena sinuata and 17. lobata 
differed widely with re.spect to their fibre percentages being 4-283 in the former 
and 2-95 percent in the later species. 'Hie .-iverage (lercentages of fibre recorded 
in Crotalaria juucea. Abutilon itidicum, Malachra capitata, Sesbania aculeata were 
mncb lower and varied between 1-69 in Sesbania aculeata and 2-95 in Urena lobata. 

Hibiscus sabdadffa R. T. 2., evolved at J.A.K.I., in addition to its greater plant 
height and base diameter also contains more fibre percentage over all other types. 

In case of Urena sinuata fibre percentage is fairly high bnt high yield of fibre 
is not obtained due to its slow rate of growth, shorter plant height and base dia¬ 
meter of plants at harvest. 

Detailed work in tliis line is being continued. 


182. PharmacogBostic studie* of Indian Viburnum. 

H. GUP'rA and S. N. BAD, Calcutta. 

'I'he root and stem hark of Viburnum prunifolium, I’, rufidulutn and V. opulus 
are used us uterine antispasinodic. 'I'he.se plants are not found in India. Among 
the Indian species of Viburnum, V. foetidum and V. coriacium were investigated, 
which showed promise to be substitutes of the foreign plants, 'fhe iuor]diology 
and anatomy of the stem and root-barks were studied and u preliminary chemical 
analysis was made. Different fractions of the extracts were tested on the intestine 
and nterns fn situ of guinea pig and rat, which showed that the oleo-resinous frac¬ 
tions h^ve got no antispasmodic effect. 'Hie ethyl acetate and alcohol .soluble frac¬ 
tious have got marked antis|>asmodic action on uterus which were showing violent 
spasms. 

'I'here are spurious barks in the market which were anatomically unlike the 
barks of the two Indian species studied and have got no antispasmodic effect. 


183. Fibre yidding weeds of Bombay and its Suburbs. ll--AbutilMi 
Sweet. 

B. S. NAVADKx\R, Bombay and S. M. BETRABRT, Bangalore. 

While studying the physical and chemical properties of bast fibres, it was consi¬ 
dered desirable to investigate fibre plants jnelding other than jute and similar plants 
with a view to find out the species, available in Bombay and its suburbs, that could 
be used aa substitute for jute, as an acute shortage of jute was felt after the Parti¬ 
tion between India and Pakistan in 1947. 

It was found from the observations and phytosociologica) .study that innunier- 
able hereto neglected plants, especially belonging to cohort Malvaies, ore grow¬ 
ing in abnndance on waste lands of Bombay and its suburbs during monsomi. 
Malachra capitata, Dinn. was first of the series already described in the {ffevious 
paper. The second idant in series, is Abutilon indicum, Sweet. Its habitat U 
entity .di^erciii firotn that ot Middchra capildta Dinn. The absence of nitrate 
positive |>Um^, in^ of the soil. It is an atittoal 

sbtifo 5 to 8 foet in in tropics. It is not cnltiya^, 

iHtt grou^ wil^p u: this plant has high fibito omtefit (H‘13%), 

1^'' ''fibi^i.;are::'.8ii|e^^ In .Otdbiir.Vi^' ''lustre.;'to; into, 
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Abutilon indicum Sweet., also compares well with commercial jate. It has long 
ultimate cells (1*9 m.m.), higher h/'D ratio (128) and lower fat and wax content 
(0’498%). The cellulose content is low (87*48%) and the lignin content is high 
(13*18%) together with high nitrogen content (0*214%). This plant is inferior in 
its intrinsic strength (1*655 Gms./Denier) as determined by Schopper’s tester. 

The fibre of Abutilon indicum, Sweet, may be given a trial along with Mala- 
chra capitata Diun., as a jute substitute or at least can be mixed up with jute 
fibre in certain large proportions. As this plant grows luxuriantly on waste 
lauds, its cultivation will not displace any food or commercial crop. 

184. Effects of Planting Sweet Potato (tpomoea btatom, Poir.) Cnttings wiffi 
Basal and Terminal Ends in Ridges. 

S, N. SRIVASTAVA and K. 11. SINGH, Alraora. 

Several strains of sweet potato (Ipomoea batatas, I’oir.) were sent from 
Vivekananda laboratory in 1049 to different States. Some of these e.g. Ranger, 
B. 5931 and B. 4004 gave the highest yield in Bihar and Bombay. The general 
practice of growing sweet potato in India is from vine cuttings. The normal 
way of planting these cuttings is to put the basal ends down. But when several 
cuttings from a single vine are made, extra core and time arc needed in marking 
the basal ends during planting. 

The present work was undertaken to find out if any difference existed in yield 
of roots obtained from cnttings planted (i) with basal ends on the ridges and 
(ii) upside down i.e., with the terminal ends on the ridges. 

Trials in paired plot design were (x>nducted at two places using two varie¬ 
ties viz. B. 196 and B. 4004. In one trial all the cuttings established and the stand 
was very even. But in the otlier tlie available moisture in 2 blocks being inade¬ 
quate caused some cuttings planted upside down to die. However, the yield data 
of both the trials show’ed that there was no significant difference (at 5% level) 
between root or vine yield from either of the two treatments. 

The results of these experiments seem to indicate that if at the time of 
planting the cuttings, the available moisture in fields is adequate it does not 
matter whether the cnttings are planted in the normal way or upside down. 


(xiv) Palaeobotany 

185. Comparison of the fruits from the Deccan Intertrappean Rocks of India 
with those of the London clay of England. 

S. D. CHITALEY, Nagpur. 

Various fruits described so far from the Deccan Intertrappean rocks of Ttidia 
are compared with the London Clay Flora of England. It has been found that 
there is a perfect identity between tlie fruit Nipa hindl (Rode) Sahni and Nipa 
Burtini (Broiigniart). But in spite of points of superficial similarly between 
various London Clay and Indian Deccan Intertrappean Species, no further case 
<if absolute identity between the two floras cun be claimed. 


166. On tho poUea gnius and poUinatkm of Sahnianthua Partjtd Mtnkla. 

J. N. DWIVEDI and RAMRSH KUMAR SHUKLA, Nagpur. 

The discovery of the pollen grains oi Sahntanthus was first made by Shnkla 
in 1944 when he recorded, both isolated pollen grains as well as those in situ inside 
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the anthers of SiiiltniattthMS. Shnkla had also ixcorded iu these polleagniihs 
occurrence of some germ pores and a body resembling nncleos. Beycxad tM^* 
probably nothing was known of these pollen grains. In the present papd: is des* 
cribed an excellent specimen of Sdhnianthus flower with pollen gtains acttially 
present on the stigma. The pollen grains occur in the form of a small inaM lying 
on the stigmatic surface. Some of these slightly isolated show a clear round 
or oval shape. Most of these are bicelled and have a double wall, the exine and 
intine. In a few cases tlie nucleu.s is also seen. Some of the pollen grains show 
small pollen tubes coming out, which often being fairly narrow get mixed 
up with the stigmatic pappilac. The occuixence of these pollen grains on the 
stigma, apart from being a fact having its own iintwriance is also helpful in the 
reconstrnction of the Sahnianthus plant. 


187. On a new species of Ptnioxylon with four stem bundles. 

V. B. SHUKI/A, Nagpur. 

Sahni described the stem Penloxylon as having “a ring of large vascular 
bundles, nearly always five in number, which were responsible for the generic 
name ; sometimes there are six bundles.” He further slated "variants on the 
regular five-bnndle plan may represent a second species of PentoxyUm." The 
specimen described in the present paper was collected by the author several 
years back from the same locality i.e. Nipania (Rajmahal Hills) and its cross 
section revealed curiously enough the presence of only four bundles and not five. 
A critical examination showed not even a trace of the fifth bnndle which might 
perhaps have remained undeveloped nor there was any room for it. Bach mnndle 
consists of primary and secondary wood and looks like a tangentially expanded 
unit. The protoxylem of each bundle is me.sarcli and each primary bnndle has 
the nsi^al zone of secondary wood developed in a very unequal manner. It is 
prominently thick towards the pith and the first ring seems fairly well develop¬ 
ed all ronnd the primary bnndle. The four bundles approach towards the centre 
leaving a little crushed pith. The secondary wood is of a compact natnre and 
resembles considerably the wood of the normal Pentoxylon. The zone of cortex 
is not well preserved but extends quite uniformly all ronnd the periphery. It is 
provisionally proposed to place this form in a new species P. tetraxyloidcs. 


188. Botryoeoecitof Shahlai sp. nov., a fossil alga from the Eoc«m bods of 
Mobgaeakalaa. 


I/. C. SINGHAI, Nagpnr. 

The alga described here was discovered as a petrifaction in a brownish well 
pre.served chert from Mobgaonkalan in close association with Sahnianthus flower. 
The material comprises three algal colonies which are more or less spherical and 
are connected with each other by rigid prolongations of the raucon.s envelope. 
Bach colony has spherical cell aggregates with radially grouped cells embedded 
within a tough nracons membrane. The cells in each aggregate are pentangular 
or obovate and are closely connected with, each other. An individual cell cbn> 
sists.of.a single i»rietal or discoid chloroplast, probably a pyrenoid like body 
and a large number of frtty oflish globules, ihe multiplication of cells seems, 
to have taken place by longitudinal division. The present specimen shows 
maximum resemblance widt the palaeozoic algo Pita and the living type Sotryo] 
coccus and being a new eocene f(»m is.assigned to the new species B- Shuhi^i 
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A bstracts 

(i) ProtoxM 

1. Temperature tolerance in trophic forms of Amoebae. 

BANSHnirAR HAJRA, Calcutta. 

Kxpcriiiients were <*oiuliiiLed to Usi the reaction of living pr<»top!asin of tlie 
trophic forms of amoeljae under extreme temperature variance. In one set of 
experiment, when trophic forms of Acanthamoeba sp. were exposed to 10®C., the 
activity of the protoplasm remained nnaffecled and the annwbae continued to throw 
pseudopodia at random. Till 20 Innirs’ exposure at this temperature, regular 
trophic forms are maintained and no cyst formation seems to take place. In the 
second set of experiments, effects of temperature gradient on the high side Inive 
been studied on the trophic form.s. At 38"C, they offer some interesting reactions. 
Amoebae are capable of remaining in trophic form umler this high temperature 
and observation made after S minutes, indicates that the pseiidopodial throwing 
still continues. The treated amoebae after 25 minutes cxitosure >how the appear¬ 
ance of large vacuoles in their cytoplasm and the pseiidopodial movements take 
place rather rapidly. Amoebae thus treated overnight (19 hours) depict the slowing 
down of their pseiidopodial movements under the influence of Ihennal shock. 

.\t 49°C, the trophic fr)riiis react in rather different ways. Amoebae round up 
ahnost immediately at exiKisnre and retrairt pseiidopodial movements. Kxposure 
for 5 minutes is suflicient to denature the protoplasm. 


2. Chronwtognqphic analysU of the uesuul and conjugation stages of a ciliato 
Blepharitma ttndulana (Stein). 

Jt. R. vSKvSHACHAR ami I*. B. PADMAVATHI, Bangalore. 

The technique of the chromatographic analysis of acid hydrolysates of the 
a.sexual (vegetative) and sexual (conjugants) stages of Blepharisma undmlans 
(Protozoa : Ciliata), was undertaken with the object of determining characteristic 
patterns at the biochemical level. Hydrolysis of peptides and proteins is effected 
by acid hydrolysis. The individual amino acids in this hydrolysate were analysed 
by using the circular paper chromatographic technique. Biochemical significance 
for the presence of some additional amino acids in the conjugating individuals 
is discussed. 


3. Morphology of a new species of Btepharuma (Protoaoa : Cifiata). 

B. R. SRvSHACHAR and P. B. PADMAVATHI. Bangalore. 

A study has been made of the cytology of an undescribed species of Blepharisma. 
of this new species ranges from 250 - 800 / 1 . The peristomeal membranellg 
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extends to about half the length of the animal. The unclear appartns reveals some 
striking difierences from Bleplutrisma undulans. The macronnclens is cylindrical, 
and not beaded or dnuibell shaped in the vegetative condition. The micronnclear 
nomber vary from €-25. The behaviour of the nuclear apparatus during binary 
fission and conjugation is discussed. 


(ii) Paraxon 

4. Properdas of Sponge Cells In isolation. 

SrVATOSH MOOKERJEB and BANKUBEHARI GANGULY, Calcutta. 

Small pieces of fresh water sponges arc squeezed through the silken mesh which 
help a quick dissociation. The dissociated sponge cells are transferred to sterile 
hanging drop preparations and continued observation made. Many interesting cell 
behaviours are observed. Ardiaeocytes are very active large cells, with granu^ted 
cytoplasm and show vigorous Uirowing of blunt i^eudopodia. The rate of pseudo¬ 
podia formation in them is alKmt 6-8 per minute. Amoebocytes are small cells 
with hyaline cytoplasm and have prominent nuclei. They ore equally active 
as ardiaeocytes but the nature of pseudopodia in them is generally very extensive 
and long. Choanocytes generally appear in groups, occasionally tliey are found 
in isolated condition. The beating of their flagella continues in isolation which 
show either rotation or whipping. Pinacocytes are slightly larger cells than 
amoebocytes, with prominent nuclei. Their inovemeiit.s are cumbrous. There are 
contractile projcction.s which arc shot out from the surface area of cells. Sclero- 
blasts are cells of various .size and are generally immobile. Tliey show almost no 
surface activity. Skeleton forming material in various stages of formation has 
been observed inside them. Sperm cells are round cells with long flagellum and 
show (ppid movements. Ova are comparatively large cells with numerous intra¬ 
cellular granules. They show jihno.<«t no surface activity. 


5. Expoaure of Sponge Celb to Trypsin solution. 

BANKUBEHARI GANGULY, Calcutta. 

Observations have been made on the effect.s of varions concentrations of 
trypsin solution on isolated sponge cells. Within hr. to 1 hr. cells seem to be 
incapaciated in 4% solution. They round up and eventually die. In 2% solution 
cells show slowing down of tlie surface activity. The rate of pseudopodial throw¬ 
ing in them becomes reduced and within 2 hours pseudopodia appear only in the 
form of tiny hyaline bulge from the surface. The grannies of the cytoplasm 
appear to be localised at a certain point in the cytoplasm; vacuoles also appear 
in the cytoplasm. Continued exposure cytolises the cells which ultimately die. 


(iU) Cnidariu 

6. Morphoguiatie basb of bud-formatioa in Hydnu 

SOMES SANYAL, Calcutta. 

The formation of bnds in hydra is foterestiug from fhe point of view- of 
morphogenesis. The origin of a bad appears externally as a local swelling on tiii 
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body. Generally it apiiears at about the mid-level of the trunk and p-ows into 
an elongated tube into which subsequently the tentacle.s develop, month opening 
takes place and ultimately it detaches itself off .the mother-hydra. Morphogeneti- 
cally, the process of bud formation is initiated first Iqr the differentiation of the 
hypostome. Interstitial cells accumulate round the hypostome area by*migration 
and they increase further by mitoses. Kndoderm cells also start dividing raitoti- 
cally, thus causing a local thickening and hence the appearance of a protuberance. 
Meanwhile the interstitial cells differentiate to produce other cell .types like cnido- 
blast and nerve cells. Tentacular rudiments appear round the hypostome, which 
are further pushed out by active ]>articipation of endodermal cells and they thus 
elongate. Kndcjderm cells in the growing bud assume their characteristic form in 
the hypostome and also in basal region. 

The morpliogcnetical role of interstitial cells in tlic origin, growth and dif¬ 
ferentiation of bud has been discussed. 


7. Individuality of ceIMjrpes in Hydra. 

SOMKS S.\NYAIv and SIVATOSH MOOKISRJEK, Calcutta. 

Morpliogeuetics sets cells into various histogcuetic patterns. The individuaility 
f>f hydra is amazingly less intricate and more attractive to embryologists, Ixicausc 
its body is com{)osed of a few histologically specific cell-types, namely, cnidoblast 
cells, interstitial cells, mnsculo-epithelial cells, nerve cells and endoderm cells. 
A critical study has been undertaken to map out the disposition of the different 
cell-types along the bodywall. The histogenetic maps based on cell-counts of 
different cell-types at the various levels of the adult hydra depict an interesting 
picture. The interstitial cells do not occur in the tentacle and hyposrome regions. 
From the sub-tentacular region, interstitial cells occur aloug tlie entire length 
of the individual until at the middle region where they occur in abuddance. 
These cells gradually disappear with the approach of basal region. The musculo- 
epithelial cells occur more or less in equal proportions throughout the Icngtli 
of the hydra. The disposition of the cnidoblast cells are maximum at the tenta¬ 
cular region. The cnidoblast cells are in equal proportion to the musculo-epithelial 
cells, but they are absent at the basal-most region. 


(iv) Hetmintliology 

8. On a new avian trematode of the geniw Brachjrlaemus (Dnjardin, 1843) 
Nanchard, 1847. 


P. N. CHAl'TRRJfl, Cuttack. 

This pajier deals with the description of a new trematode species of the genns 
Brachylaemus (Dnjardin, 1843) Blanchard, 1847. Several helminthologists have 
worked and added new species to the genus Brachylaemus but practically no Work 
has so far been done in India. For the first .time a new species^f the genua has 
Iteen recorded from India. Only two specimens of this parasite were collected 
from the small intestine of a kite—Butaster tlsa shot at Cuttack. Only one bird 
was found infested out of two examined. The species is characterised in having 
aspinose cnticle, smooth body margin and intestinal wall^ aub-eqnal aizC of riie 
two suckers and a long ptotndtni: dmii« . 
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9. Pt«M Mala trIaU on dba affaet of Diaidnoa, Salicjilie Add and Baasoie Acid 
OB whaat BMnatedaa {AngniBa tritid (Staiobudi. 1799) Filip jar 1936]. 

A. a SRTVASTAVA and K. P. KATIYAR, Kanpnr. 

Laboratory trials have indicated (Proceedings 43rd Ind. Sc. 0>ng.: Part IIL 
1966, page 286) earlier tliat -1% Diazinon, 0-03% Benzoic acid and 0-05% Salicylic 
acid in aqueons solution gave practically complete mortality of the wheat nematodes 
after 24 hoars. In order to confirm this finding certain experiments have been 
condacted on field scale on wheat plants. The experimental wheat crop was 
heavily infested with this nematodes by sowing 15% cockles (by weight) with the 
seed. Certain plots were sown with clean healthy wheat seeds only in order to 
assess the loss in yield dhe to nematode infection. Bach chemical was tried in 
3 different concentrations viz., Benzoic acid *04%, *07% and -14%, Salicylic acid 
■05%, *08% and *16% and Diazinon -05%, 0-01% and 0'15%. One, two and three 
applications of these 9 different concentrations were given in different plots. Out 
of all these three chemicals tried, Diazinon alone was fonnd effective; and its three 
applications reduced the percentage of infection from 30-6% (in control) to 2-48% 
at 0*15% level of concentration. But at the same time it was observed that 
Diazinon in this concentration was phytotoxic to the wheat plants as it had partially 
burnt the foliage and the grains from Diazinon treated fields were of reduced 
size. The weight of 100 nonual grains from healthy plots is 3-5591 gms. while 
from those plots receiving 3 applications of Diazinon of *15% concentration it is 
2-1489 gms. Farther field experiments are in hand in this connection. 


10. Ob some bow forma of the order CaryophyUidea from fresh-water fishes of 
ladia. 


S. P. GUPTA, Lucknow. 

Five remarkable species of tlie order CaryophyUidea from the intestine of 
Silnroid fishes of U.P. and Assam have been described, four of whicli are referred 
to a new genus and the fifth to the genus Lytocestus. Out of these one new 
form belongs to the family Caryophyllaeidae, Lcuckart 1878, and the rest to the 
family Lytocestidae, Hunter 1927. This gronp of Cestodaria has lieen given consider¬ 
able attention during the past years by several Burni>ean w-orkers as Nybelin 
(1922), Woodland (1923, 24, 26), Fnhrmaun and Baer (1925), Hunter (1927) and 
others. Moghe (1925, 31) described only one new form Lytocestus indicus from 
a fresh water fish Clarias batrachus (Linn.) and placed it nnder the family Lyto¬ 
cestidae. Since then no other form of this group has been described. The present 
paper contains the description of the new forms in detail, with the necessary 
figures, sections and with a discussion of the systematics of the families of the 
order CaryophyUidea. 


It. A new speeiw of Kp«liain from Nepal. 

P. N. SAXBNA, Patna. 

: tills laid planmian is found in Nepal at the height of 4000 ft. to 9000 ft. 
above sea level. It is available from July to October. It exhibits slow move¬ 
ment and at times changes direction of its locomotion after feeling the surface 
by Isttfal awing of the semilnnar head. Body is light brown to grey in coiour 
and varies in length from 80 mm; to 200 mm. by 3 mm. to 5 nun. across broadest 
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part of the body. A median dorsal and two lateral dark stripes extend from 
neck to posterior end. Ventral surface is of lighter shade. Creeping sole extends 
from neck to posterior end and is slightly raised. Head margin is provided with 
numerous ciliated grooves and lacks the row of eyes. Thirty to forty eyes in the 
form of black dots are present in the folds of the darkly pigmented «neck and 
few on the venlro-lateral sides a little back. Pharyngeal cavity is extremely large 
and the pharynx always remains protruded through the mouth. Position of mouth 
varies greatly. Temporary mouth apertures are formed in majority of cases and 
the pharynx protrudes from them. From a thorough comparison with the reported 
.species, it appears to represent a new species and hence named as Bipalium keshavi 
Sa.\eiuu 


12. On the study of embryonation in the eggs of tho Pseudophyllidean eeatode^ 
DiphyUobothrium latum (Linnaeus, 1758). 

L. N. JOHRI, Delhi. 

The embryonation of Pseudophyllidean eggs in the laboratory has been a 
difficult proposition on account of numerous complications involved in it. The 
present investigation is undertaken to overcome the handicaps in the embryona* 
tion of eggs leading to the formation and hatching out of complete coracidia. 
The eggs from the fresh strobilae of DiphyUobothrium latum were collected and 
kept in cultures at control teinpuruture for embryonation. Another series of 
cultures was kept for embryonation of eggs collected after the aeration of strobilae 
(same as at)ove) for several hours. Progressive development of the embryos 
commencing from the minute spaces in the egg to the formation of the specialized 
area, embryonic hooks, embryophore, ciliated coating and the final establishment 
of tile coracidinm together with its escape out of the opercular end of the egg 
is thoroughly dealt with. The percentage of hatching into coracidia is kigher 
in the aerated eggs than that in the nun-aerated ones as shown in a separate table. 
Attack of bacteria greatly retards the growth of the embryos. U.se of sterilized 
equipment for the cultures serves a safety measure to a considerable extent. 
Progressive growth of the embryos is shown in the chart. 


(v) Entomology 


13. Notes on Sandflies. 


R. D. MITRA, Poona. 

A sandfly survey of Poona District was made from March l!)51 to December 
1!)53. The territory survej'ed is about 230 square miles. It lies on the east of 
the Western Ghats (Map reference 18'’ 15' to 18° 45' N, 73° 30' to 74°B). During 
the snrvej'’ 6126 sandflies were identified. P. argentipes and P. papatasii are found 
throughout the year. P. argentipes is found mostly in the cattlesheds and P. 
papatasH in the houses. The new species of Phlebotomus vizw P. smithi and 
P. thapari have been found here. A new variety of P. argentipes i.e., P. brgentipes 
var. glaucous and a new variety of P. squamipleuris i.e., P. squamtpleuris var. 
poonaensis have also been found here. Four species of parasitic mites were found 
on sandflies during the rainy season. Out of this, infestation by Raphingndthus 
smithi, a new species of white mite was common. R. smithi attacks both sekes 
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ot P. papatasil. The larvae of mites infest insects but R. smtlM attacks sandflies 
in the adult stage. Some specimens of an onidentifled species of Nematode were 
found in the fore and mid-gut of a P. papatasil. Presence of large numbers 
P. eargentipes in the cattlesheds and its scarcity in the houses indicates that this 
species feeds on cattle in preference to man, while scarcity in the cattlesheds and 
predominance in the houses of P, papatasH denotes that this species is anthro- 
pophilic. P, papatasil bred in the laboratory feeds on man after 24 hours of 
emergence, similar specimens of P. argentipes do not feed on man unless starved. 
Out ot 37 samples of soil examined for sandfly larvae only one sample of moist 
sticky clod of clean earth, obtained from floor cracks away from the cow shed, 
was found to harbour sandfly larvae. Gravid specimens of P. argentipes and 
P. papatasii were found throughout the year. Only one gravid specimen of 
P. thapari was found in the month of March. 

P. argentipes and P. papatasii are found here in large numbers tlirougliout the 
year. Clinically the local fever resembles a mild type of sandfly fever but there is no 
evidence to incriminate the sandfly as its carrier apart from the fact that during 
the onset of this epidemic many P. papatasii arc found in the area and most of 
these frequent the dwellings of man. The climate in this area is unsuitable for 
transmission of Kala-azar. It remains favourable for the trausmi.ssion of sandfly 
fever during and after the rainy reason, hack of reservoir of sandfly borne 
disease.*) and «x»prophylaxis provided by the enormous number of cattle present 
in this area are other factors against the occurrence of these diseases here. 


14. On the Morphology and Histology of the Alimentary Canal of the Common 
Indian Yellow Jacket Wasp., Polistes hebraeus Fabr. 

S. S. SEHGAh. Delhi. 

This wa-sp is commonly found throughout India and is studied as a ‘Type- 
form’*in almost all the universities of India. The alimentary canal of Polistes, 
like that of most of oUicr insects, is divisible in three primary regions : the 
foregut or the stomodaetim, tlie mid-gut or venlricitlus and the hind gut or the 
proctodaeum. The fore-gut consists of the pharynx, oesophagus, crop and 
proventriculus. The pharynx is situated in the lieod cap.sule and works as a 
suction pump. Oesophagus is a narrow tube, which after traversing the thoracic 
cavity, connects the pharynx witli the crop, that lies in the alnlomen. The crop 
is a dilation of the oesophagus and .stores the food. The proventriculus is narrow 
pedicel which connects tlie fore-and the mid-gut. Its posterior region projects 
inside the mid-gut in the form of a cardiac valve. The mid gut or the ventriculus 
is the most important region of the alimentary canal where most of the digestive 
and absorptive functions are performed. It is a U-shaped tube, annnlated 
externally. The hind-gut or the proctodaeum is divisible into two regions; the 
intestine and the rectum. The intestine is a narrow tube w'hic forms a pyloric 
valve with the mid-gut. The rectum has on its anterior half six white rectal 
papillae which help in absorption of water. A pair of cream-coloured labial or 
the salivary glands is present in the thoracic region. Histology of the different 
parts is given in the paper. 


IS. Ganital organs of the oarudg, Labulnra sp. 

KUSUMAVATI KADAM, Delhi 

The 7th abdominal. segment in the female and 9th abdominal segment in the 
male are modified as the genital segments. The Kith abdominal segment in both 
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the sexes is modified into unjoitited forceps. The male genitalia consists of 
chitinons parameres that help in griping the female copulatorjr organs. The penis 
is paired but only one is functional. The copnlatory organs are enclosed in a 
genital chamber, the opening of which lies in between the 9th and lOth steraites. 
A number of extrinsic and intriasic muscles, which move these organs individually, 
are described in the paper. The female genitalia consists of a pair of ovaries, 
each ovary is made up of five }X)lytrophic ovarioles, the ova being arranged 
lengthwise. Spermatheca receives and stores the spermatozoa. Bursa copnlatrix 
receives the penis and the a.ssuciated parts during copulation, the spermatozoa arc 
discharged into it before they enter the spermatheca. Copulation has been observed 
during the mouths of June and July. The male chases the female for some time 
and then Itnshes its forceps under the forceps of the female, which brings about 
the hind iMxly segments of the male in close contact with the ventral side the 
imsterior fxxly segments of the female. White in tins position, the genitalia 
emerges from the Imly of tliu male and comes in close contact with the female 
genitalia. Copulation lasts for about an hour. 


16. Preliminary observations on the incipient primary colonies of the termite 
Microtermes mycophagus (Desneux). 

H. S. VISHNOI, Delhi. 

The paper deals with a successful method of growing primary colonies of the 
termite Microtennes mycophagvs (Desneux) from the dealate males and females 
collected from swarms. Ten such colonies were started in the last swarming 
season. Within 24 hours of their introduction into the jars the dealate pairs 
constructed small royal cells just at the tx>ltom. The royal cell w'as easily visible 
through the glass wall in each case, and this affords a remarkable facility in 
otiserving the activity o{ the termites from time to time without disturbing the 
colony. The eggs were laid on the third day, the first clutcli consisting of about 
a dozen eggs. Sul>scquent eggs were laid after a lapse of 2-4 days. First nymphs 
hatched in 22-23 days. Mature workers appeared in 13-15 days, and tlie soldiers 
in 20-23 days after the first nymphs hatched out. A colony is almost fully estab¬ 
lished in two months time when it consists of nearly 100 individuals, the workers 
and soldiers forming respectively approximately 35% and 6% of the total popula¬ 
tion. Small fungus coml>s were also found to have lM:cn grown close to the 
royal cell. At this age the termites extend the hest-limits building a network 
of concealed and exposexi earthen tunnels. Further development of these colonies 
is under observation. 


17. Form perception in Papilio demoleiu L, 

VIDYADHAR G. VAIDYA, Poona. 

Freshly emerged imagines of Papilio demoleus h. kept in a large cage, were 
offered some circular patterns of different sizes and different ‘amounts' of contour, 
cut out of coloured papers of the standardized Ostwatd series. On these coloured 
patterns the hungry insects showed a characteristic feeding response: each one 
approached a pattern in flight, landed on it and unrolled its tongue with which 
it performed probing and sucking movement on the paper. Such responses on 
each pattern were counted separately. The results clearly show that even in the 
absence of the mathematical ability of counting and calculating, this insect can 
distinguish between fmnns of different sizes (at least as far as the dimensions used 
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in tliese experiments are concerned), and between forms presenting ditierent 
'amotints* of coutonn Other conditions being eqnal, the attractiveness increases 
with the increase in size of the form, and with its compactness. The tendmicy 
of preferring a compact form (offering less coiitonr) to a broken one increases 
with less and less attractive colonrs and vice versa. Some experiments have 
brongjit ont clearly the difference in reaction to the 'amount’ of contonr, shown 
by this insect (a Papilionid), und the Vanessids (Use, 1932). They have also 
provided an experimental proof for the field observations made by Leppik (1963), 
that butterflies and moths prefer for feeding, flowers with a corolla-tube protecting 
the nectar deposits. 


18. Ob the repredaetive system of Lueiola gorhami Rita. 

P, N. SAXENA, Patna. 

In Lueiola gorhami t)oth the sexes are winged. Males are characteristically 
provided with tw’O luminous segments whereas the females with only one. Other 
external distinguishing features of the tw'o have been given in the text. The 
male reprixluetive organs comprises a single median testis, vasa deferentia, 
seminal vesicles, ductus ejacnlatorious ending in a muscular penis. A pair of 
acce.ssory glands, each consisting of four lobes, are associated with the vasa 
deferentia. It is significant that the seminal vesicles are situated at the anterior 
most end of vasa deferentia whiclt lose their connection with the testis at a very 
early stage. The female reproductive organs consist of a pair of ovaries, lateral 
oviduct.s, uviductus communis, reccplaculum seniini.s, large bursa copulatrix and 
an acccs,sury gland. Each ovary consists of al)out 16 ovarioles. The number and 
arrangement of ovarioles is interesting and not commonly nret in other beetles. 
The lateral oviducts are uncommonly wide and long. The vagina is small and 
cuinm^ “ , ” shaped. The spermathecal duct despite opening into the bursa 
copulatrix, opens directly into the vagina. A single small accessory gland opens 
into the vagina. The histological details of the reproductive organs have also 
been included in tlie paper. 


19. Ob the association of the red ant, Oecophylla smaragdina Fabr., with the 
tea Coccid, Cocevs hesperidum L. 

R. N. GANGULI, Assam. 

The association of ants and coccids has been regarded by various workers 
as mutually beneficial, ants deriving honey-dew excreted by coccids and in return 
protecting the latter against their natural enemies. The author in his observa¬ 
tions on the relationship between the ant Oecophylla stnaragdina and the coccid, 
Coccus hesperidum, which occurs abundantly on tea seed trees, confirms the view 
of Way (1954) that on the ant-free colonies the disappearance of the scales is 
prim|irily due to contamination with honey-dew and suteequent growth of sooty- 
mould but not due to increased rate of parasitization and activities of the predators, 
as believed by many earlier workers. Degree of parasitization is undoubtedly 
increased in ant-free colonies, bnt this is a contributory factor rather than the 
the cause of disappearance of the scales. It has been estimated that contamination 
with honey-dew and sooty-mould growth are responsible for nearly 78-2% mortality 
the scales wifhin 15 days disassociatiott froth the ant, whereas insect parches 
and predato;rs cause J7*8% and 8-2% mortality respectively within the same 
p^od: Ik- ftttyhded. ^ tiie ant O. snwmgdpna. 
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predatory insects arc totally absent, though in colonies of Eriochiton iheac Green, 
(another scale insect, attacking tea seed trees, attended by the same ant) Eublema 
predators may occasionally be found. 


20. Studies on a Braconoid ecta>parasite, Microbraeon hebetor. Say—1. 

K. KANIJNGO, Cuttack and G. C. SRNGrPTA, Bhubaneswar. 

I/ife cycle of the braconoid parasite, Microbraeon hcbelor Say was studied at 
29®C until the larvae of Coreyra cephalonica as host. Kggs hatched in one day, 
grub stage lasted for 2 days and pupa stage for 2-3 days. Adults were light black 
in room temperature, dark in lower and brick-red in higher temperatures. 
Construction of "feeding tubes’* by females was observed both in covered and 
naked hosts. Mating mostly occurred soon after, the emergence of the adult and 
did not exceed 30 seconds. The urge for oviposition appeared to be mostly internal. 
Number of eggs laid by a female per day varied from 1-48 with an average of 
12. Many eggs were deposited at a time in a .single act of oviposition. Oviposi¬ 
tion period, in case of mated females lasted from 6-49 days and with nnmated 
ones from 14-25 days. Total number of eggs laid per mated female ranged from 
35-658 witli an average of 415. Pre-oviposition period lasted from 4-12 hours and 
post-oviposition period from 12 hours to 5 days. Out of 856 cases of partheno- 
genetically laid eggs studied, only one female emerged and all others were males. 


21. Studies on a Braconoid ecto-parasite, Microbraeon hebetor Say U. Host 
density, age of the female and reh-igeration in relation widi fecundity. 

K. KANUNGO, Cuttack and G. C. SENGUPTA, Bhubaneswar. 

Fecundity of Microbraeon hebetor Say was studied in relation with host- 
density, age of the female and refrigeration with Coreyra cephalonica (full grown 
larvae) as host. Maximum numbt^r of eggs was found deposited w’ith 2 hosts. 
Age of the female also had effect on fecundity. Because 15-day-nnd 25-day-o)d 
females laid only 8 and 4 eggs on average respectively during their first 24-hours 
period of oviposition whereas the normal average number was 12. Hence 
prolonged restraint (rf oviposition yeilded few number of eggs which might be 
due to absorption of eggs in the system of the female parasites'. Similarly refrigera¬ 
tion also affected the fecundity of the parasites. Adults emerged from 15-day 
refrigerated pupae in rd generation did not lay any egg; neither could they 
paralyse the host supplied to them, Brachypterons adults also emerged from such 
refrigerated pupae. Such abnormal males thus emerged could not mote with 
normal females. The female brachypterons ones emerged in the same way, like¬ 
wise could neither lay egg nor paralyse the host, supplied to them. 


22. Influence of insect infestation on some biocbemical and physical properties 
of busked, band-pounded, milled and parboiled Rice. 

S. V. PINGALE, S. B. KADKOL, M. NARAYANA RAO, M. SW^INATHAN 
and V. SUBRAHMANYAN, Mysore. 

Husked, hand pounded, milled and parboiled milled samples of rice obtained 
from the sgme strain of paddy (Halubbnlu) were infested by oryaaa 

(rice weevil) for a period of eight mmitiis and the diangea brought aboat in- tlm 
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difierent samples of rice dne to infestation are reported. The resolts stiow f|mt 
dehnsked rice attracted a larger number of insects and developed an unhealthy 
appearance within two months of infestation. Parboiled and milled samples of 
rice were found to be least susceptible to infestation. Infestation of the rice grain 
increased the loss of starch in the gruel, it being maximnm in the case of dehnsked 
rice. No significant difierencc, however, was observed in the effect of infestation 
on other constituents of the grain, such as total nitrogen and soluble nitrogen. 
From the resnits possibility of correlating weight volume ratio of nncleaned grain, 
proportion of dust, loss in total weight, loss in thiamine and insect population is 
indicated. 


23. Some observations on the copulation and oviposition in Lipeums tropicalis 
Peters (Mallophaga). 

G. h. .-VRORA and NARINDKR CHOPRA, Hoshiarpnr. 

The present paper deals with some interesting observations on copulation and 
ovipositioxi re«:orded while making a study of the life history and morphology of 
IJpcuriis tropicalis Peters which is the common bird louse of the Hoshiarpur fowl. 
Observations on these lice were made both on the bird itself and in experimental 
jars kept in incubators at different conditions of temperature and at a relaive 
humidity of SO-85%. Copulation starts 2-4 hours after the emergence of the adults 
when the male approaches the female from behind and comes to lie under the 
abdomen of the female, clasping the latter by means of its hooked antennae and 
inserting its aedeagus into the vagina by bending the terminal part of its abdomen 
upwards, forwards .'ind below the female genital orifice; the female remains passive 
for mast of the time. The first egg is laid 2-3 days after copulation. The female 
cuts through the barbules at the base of the barb, gives out a sticky fluid through 
her genital opening and pa.sses out the egg to be implanted at the place where 
the barbules were previously cut, the viscid secretion gluing it there. The process 
is repeated and as many as 3-5 eggs are laid in a day each at an interval of 
5-7 hours. The number of eggs laid every day by fertilized females and the life 
of the adults (both male and female) under different conditions of temperature have 
been recorded. -It has been observed that the optimnm temperature for egg-laying 
and subsequent life hi.story is 35°C, that the average life of the male and female 
is 12 and 16 days respectively and that the total average number of eggs produced 
is 23 per female. A rise in temperature decreases the life span of the individuals 
but increases the daily egg rate whereas a fall in temperature decreases both the 
longevity and the daily egg rate. 


24. Comparative efficacy of some modern incecticides againtt Atteva fabrictalla 
Swed., a sporadic peat oa AUandivs o ac e lsa. 

A. S. SRIVASTAVA and G. P. AWASTHI, Kanpur. 

Atteva fabricialla Swed. is a serious pest of Ailanthus excelsa an ornamental 
plant growing in the plains of Uttar Pradesh. The pest is sporadic in nature. 
No control measure cS this pest has so far been known. In order to find out suit¬ 
able and effective insecticides for the control of this pest, a number of chemicals 
were tried on the caterpillars of Atteva fabridaUa in the laboratory and the inorta- 
lify of the caterpillars noted 24 lionia after treatment. The control aft« 24 hours 
with -01^ Fblidol EiM3 was 100% j with 125% Diarinon (Basndhi) wto 30%; with 

'HI—4G ■ 
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■125% Endrin was 10%; with -5% DDT (50% water dispersible powder) was 30%; 
with 1% BHC (50% water dispersible powder) was 100% ; with 0*25% Nicotine 
sulphate mixed with 1-25% Til oil and 0-25% soap was 100% and with -125% 
Malathion was 20%. The trial has shown that Folidol and Nicotine sulghate are 
both equally effective at much lower concentration than BHC spray. Further field 
scale trials will be undertaken as soon as this pest appears in a serious form. 


25. Susceptibility to damage by Nupserha bicolor postbrunnea Broun, in Sesbania 
aculeata. 


N. DUTT, Barrackpore. 

Nupserha bicolor postbrunnea has been reported after partition of India 
as one of the major pests of Corchorus oHtorius (non-bitter jute) (Dntt, 1952, 
1954). Sesbania aculeata an important green manure crop has been recorded as 
one of tlie alternative host plants of the pest. Incidence of the pest is also on 
increase on this leguminous crop of great economic imijortance. It is found that 
in case of S. aculeata the range of stem diameter susceptible to damage varies 
from 2 mm. to 7 mm. and this is much more than that observed in the C.G. 
variety of olitoiius jute where the range varies from 2 mm. .to 4 mm. only. In 
case of jute, it is found that the ratio factor between the mandibular length and 
the depth of extra medullary tissue of stem determines the range of stem diameter 
for damage. Highest damage per cent to the extent of 55-06 occur at that portion 
of the stem where, the diameter falls within the range of 2-6 mm. to 3 mm. At 
this diameter range, the ratio of the mandibular length to the depth of the 
extramedullary tissue varie.s in the furrows and in the ridges of stem from I ; 
0-81 to 1 :0-99 Putt, 1956). 

In S. aculeata, nnlike jute, the highest damage percent namely, 43-13 and 
33-93 are recorded where the stem diameter ranges from 3 mm. to 4 mm. and 
from 4-1 mm. to 5 mm. respectively. In these stem diameter classes, the ratio 
between the mandibular length and the depth of extramedullary tissue of stem 
is 1 :0-81 and 1 :0-89 respectively. It thus tallies with the optinm ratio factor as 
is observed in ca.se of olitorius jute, and as in the latter case, there is also reduc> 
tion in damage percent in S. aculeata with gradual increase or decrease in the 
depth of the extramedullary tissue than that in the aforesaid optimum ratio. 

It is thus evident that the ratio factor between the mandibular length and 
the depth of extramedullary tissue of stem determines the site of susceptibility 
on the host stem irrespective of stem diameter. 


26. Contrasting habits of mosquitoes and sandflies and their central with DDT« 

H. M. h. SRIVASTAVA, Ducknow. 

Sandflies and mosquitoes both are susceptible to DDT. This^has led to the 
belief that both the insects can be successfully controlled with a conjoint 
drive of DDT spraying. The paper deals with the contrasting habits of sandflies 
arid mosquitoes indicating that frequency, formulation and site of treatment ^ 
insecticidal spraying would differ in the two cases. It has been stressed that 
separate programmes of spraying should be chalked out against each of the insects 

taking into consideration the nature of their habits. 
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27. Hydrogen ion concentaration in the Mdivairy glnnde of few apeeiee of AaophoUno 
. nnoaquitoea. 


H. M. I». SRIVASTAVA, I^ucknow. 

Ltal and Siivastava (1955) reported hydrogen ion concentration in the salivuy 
glands of two Anopheline mosquitoes viz., Anopheles culieifacies and A. annularis. 
In tlie present work tlie above observations were extended to two more species 
of Anopheline mosquitoes viz., A. stephensi and A. subpictus. The findings 
conform to the following observations already recorded in the case of A. culicifades 
and A. annularis. 

1. The median and lateral lobes of the salivary gland show variable pH values. 

2. The pH of salivary glands differs considerably in different species of 
Anopheline mosquitoes. 


28. Contribution towards the Odonata fauna of Pilani. 

J. P. AGARWAL, Narnaul. 

This paper forms a report of the studies of a collection of Odonata. Altogether 
15 species representing 12 genera are dealt with, of which two species are new 
and our new records. Notes on other known species have also been added. 


29. Notes on the biology of Triatoma rubrofasciata. 

P. SRN, Calcutta. 

• 

The paper deals with certain observations in tlie life history of the Reduvid 
bug Triatoma rubrofasciata. The female laid 20'25 eggs in two batches under 
laboratory conditions. Rggs were oval in shape and transparent, turning light 
brown in 3 or 4 days* time. Rgg stage lasted for IS to 17 days. Mortality among 
eggs was high. There were six nymphal instars ; the first instar took a fortnight, 
the others a month or more each. Adult males in the brood were of smaller 
size—and they have lived on rabbit or guinea pig blood for eight months and are 
still active. Feeding methods have been described. It takes 12 to 15 minutes 
for the adult to engorge itself. 


30. Toxicity of some indigenous oil seed powder on house fly nmggots (Musee 
nebnlo)—Part I. 

Z. H. OSMANI and M. B. NAIDU, Hyderabad'Deccan. 

In order to find out a larvaecide of vegetable origin for the control of house 
fly larvae a number of indigenous oil seed powder whose oils are reported to be 
insecticidal in natnre have been tested for toxicity under laboratory conditions. 
Seed powders were mixed in different concentrations with the larval media and 
introduced m it a khown number of eggs after wetting. It has been found that 
10 per cent d. squamosa seed powder causes hundred per cent mortality of the 
larvae in three to four days after seeding. Seed powder of P, glabra and Datura 
brellow) causes hundred per cent mortality at 12 per cent concentration. At lower. 
concentrations pupae that are formed are very much smaller than the nonoH 
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pupae and the emergence of the flies is also delayed. Seed powder of Datura 
(white) was found to produce about 50 per cent mortality at 15 per cent concentra¬ 
tion. Croton tiglium powder was found to have little toxicity even at higher 
concentrations. 


31. Effect of certain im^genous oils on housefly maggots (Musca nebulo)—Part 11. 

M. B. NAIDU, Hyderabad-Deccaii. 

Laboratory experiments were conducted to study the effect of seed oils of 
Annona squamosa, Pongamia glabra, Croton tiglium and Brassica nigra on maggots 
of house fly (Musca nebulo) reared in the laboratory. Toxicity tests were done by 
placing house fly eggs between two layers of the media which has been previously 
mixed with the test oil. Formation of pujpa was used as a measure of to.xicity. 
The oil of A. squamosa seed at 1*5 per cent and at higher concentrations were 
found to cause hundred per cent mortality of the maggots and it has no cumulative 
eflect on the maggots. Other oils were found to have little or no toxicity at the 
concentrations tested. No residual action has been observed on house fly maggots 
with the above mentioned oils. 


32. On the behaviour and sensory physiology of the pigeon louse, Columbieola 
columbae Linn. (Mallophaga). 

R. RAKSHPAL, Lucknow University. 

The reactions of the pigeon louse to temperature, smell, contact, colours and 
light have been tested in a circular, glass-walled arena divided into two halves. 
The thermopreferendum has been between 33 and 36°C., and the higher tempera¬ 
tures are more strongly avoided in comparison to lower temperatures. The louse 
prefers cloth that has been in contact with the pigeon feathers to clean cloth. 
Kerosene serves as a repellant. Wlieii the louse is offered different surfaces, 
namely, glazed paper, tin foil, blotting paper, unglazed paper, voile, silk, or wool 
the woollen surface is preferred most. With regard to the coloured surface the louse 
avoids white surface in comparison to coloured ones and the black is preferred 
most. The dim lights are preferred by the louse while the strong lights either 
arrest or retard the movements. 


33. Free amino aeids in the blood of red cotton hug, Dytdereaa hoenrgfi Fabr. 
(Pyrrhocoridae). 


K. N. SAXBNA, Delhi. 

In the course of study of nitrogen metabolism of hemipterous insects the free 
amino acids occurring in their blood have been determined and the observations 
on the adults of Dysdercus koenigii Fbr. (Heteroptera ; Pyrrhocoridae) are recorded 
in this paper. 

The blood of recently fed insects was collected and analysed by two dimrasional 
paper partition clrromatography. The adino acids detected in the blood are: 
Alanine, arginine, aspar^ne, aspartic add, cystine, glutamic add, lecucine/ 
l^lencine, lysine, methionine, ornithine, strine, tyrosine and valine. 

Details of the tecfaidqaes foUotved are described in the paper. 
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34. Body tompentare of 1011110 Honiptorow biocti. 

K. N. SAXQNA, Delhi. 

The study of body temperature of certain hemipterous insects has been taken 
up in order to understand the factors governing the regulation of temperature in 
these insects under different environmental conditions. The species selected are: 
Dysdercus koenigii Fabr, (Heteropteru : P 3 rrohocoridae), Leptocoiixa varicomis Fb. 
(Corcidae) and Phrynomorphus indica (Jassidae). The temperature of these insects 
was taken with a needle-type of thermocouple of lion-constantun. In saturated 
air, between the 10°C and 35®C, the body temperature of the heteropterons 
insects, Dysdercus and Leptocorixa is almost the same as that of the surrounding 
air while that of the jassid, Phyrnomorphus, slightly below that of the surrounding 
air. Below 10°C the body temperature of all the species is a little higher than 
that of the air. 

In dry air the temperature of Dysdercus and Leptocorixa shows a depression 
above 20°C while the depre.ssion in the temperature of Phrynomorphus occurs 
at I5°C and upwards. The depression in the temperature is almost equal in all 
the tlu-ee species. 

The significance of the divergences in tlie temperature of these insects has 
been discussed in the paper. 


35. Methods of feeding, source and compontion of the food of the red cotton bug, 
Dyedereaa koenigii Fbr. 


K. N. SAXDNA, Delhi. 

The methods of feeding, source and chief organic constituents of the food sap 
of D^dercus koenigii have been determined. Both nymphs and adults prefer to 
feed on the leaves or bolLs of cotton plant. When feeding on the cotton leaf, 
the stylets of the insects penetrate leaf surface on the mid-rib or any other large 
vein and, passing intracellulariy, they reach the phloem tissue from where the 
sap is sucked in. 

The individuals feeding on cotton bolls penetrate their stylets much deeper 
in the tissue and they reach the central part of the developing seed from where 
the sap is drawn in. 

The chief organic constituents of both the tissues as well as of the ingested 
food sap have been determined by paper partition chromatography. The carbo¬ 
hydrates present in the sap from the bolls are: raffinose, sucrose and glucose but 
no starch. On the other hand the phloem sap of the leaf contains only sucrose, 
and glncose. The free amino acids present in the leaf-sap are: Alanine, cystine, 
glutamic acid, glycine, histidine, lysine, and tyrosine. Native proteins are not 
present in the phloem-sap but present in the sap drawn from cotton bolls. 


36. liaiabolian of a y n o « igisod pigreAmm by imarta. 

A. K. DDTTA GUPTA, Pilani. 

Additkm of piperonyl butoxide or anlfox-cide as a synergist fbr some insecti- 
cktea, has been proved to increase ]dte relative potency of insecticide. The present 
1*^ was uhdtftt^ compare the responses of the insects {CaUmdm granarld 
U, CaUosobntehus ehinensis D., and Tribolium easteneem VLtAet,) to rah^ 6f 
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concentrations of pyrethrum by itself, and to rednced concentrations of pyretbrum, 
the reduction being compensated by the addition of synergists. The tosicity of 
pyrethrnni is enbiiuced by the addition of tlie synergist and it has been shown 
t^t tlie "unmelabolised increment" of the syncrgised p 3 rrethrnm is same as that 
of an insecticidally equivalent solution of pyrethrum alone. 

The synergism observed between pyrethrum and piperonyl bntoxide resembles 
in all respects that between pyrethrum and the mixtures of piperonyl bntoxide and 
sulfox>ci(Ie. iiifonnation from the tests of the mixtures having different ratios 
of synergists of pyrethrum, indicated that the potency of the mixtures remains 
unaltered by the compensating ratio of the synergists within the limits tested. 


37. Studies on the hydrogen ion concentration on the a-amyhue activity in tike 
gut of Trogoderma larvsu 

S. S. KRISHNA, Delhi. 

The paper deals with the influence of hj’drogen'ion concentration on the 
activity of a-amylase in the gut of starved Trogoderma larvae older than tlie 4th 
instur. Details of the technique to eliminate the a-ainylolytic activity under 
different pH values, using the photoelectric colorimeter are given in the paper. 

The a-amylase activity is maximum at a pH 7-5 and gradually declines, on 
botli the acidic and alkaline sides, till at a pH 3'5-4'5 the enzyme is not capable 
of digesting starch. In the hindgut, a-amylase activity is detected only occasionally 
suggesting that this enzyme comes here from tiie midgut and its pH charactcris* 
tics are similar to those of the midgut. 


38. Suclung moutik parts of a bitmg louse. 

S. N. RAYCHAUDHURI and JYOTSNA CHAKRAVARTI. 

Eomenacanthus stramineum nitzsch (Menopon stramineum) is a common ecto¬ 
parasite of fowl. The insects were collected from fowls kept for experimental pur¬ 
poses at the School of Tropical Medicine, Calcutta. The gut contents of several live 
specimens were examined from time to time and the contents revealed the presence 
of profuse quantity of blood. This finding was also corroborated from sections of 
the whole m.sects. The mouth parts are of sucking type. The structures of the 
mouthparts consist of a number of extrusible parts. The mandibles are well 
developed and are highly sclerotized. The maxillae and labium are rednced and 
are adapted by a lacinia. A four jointed maxillary palp is always present. The 
tip of tlie lacinia is excavated by a shallow groove into which there are innumer¬ 
able sharply pointed slightly curved spines. The labium is produced into two 
flat lobes and the margin is fringed with fine hairs. 


39. On the biology ami anatomy of the mouthparts, digestive and reproductive 
systems of Hiapa amtigmra Oliver. 

■ 

S. N. ROYCHAUDHURi and NARBSH CHANDRA DAS. 

The rice hispa a common pest of padds^lant in West Bengal has been stndidl 
wi^ reference to its biology and certain aspects of anatomy of the month pasta, 
digestive and reproductive systems. . 
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Field work and laboratory observations were done extensively on different 
food plants of hispa and the results were very interesting. The montbparts are 
highly sclerotized. llie distribution of different types of sensillae were also 
examined critkally. Mandibular and maxillary glands are unicellular and ojpen 
at the bases of mandibles and maxillae. 

The intima of the oesophagus is produced into small conical chitinous pro- 
cesses. The discharge of the secretory droplets of the midgut epithelium is very 
significant and is dependent upon the nature of food. Well developed rectal 
glands are found. Origin of the malpighian tubules is very interesting as these 
open at two different regions of the alimentary tract. 

Testes are bilobed spherical bodies. The vesicula semiualis is in the form of 
figure “S". Nine ovarioles are seen on each side. A well developed hook-shaped 
spermatheca is present. Spermathecal gland is absent. Ovipositor is spatulate 
with a groove in the middle bordered with innumerable t>ointed setae. 


40. On two new species of Trombiculid mites from a common cobra Naja noja 
in India. 


I,. S. HIRBOAUDAR, Bombay. 

Two species, Schongastia (Ascoschongastia) tongiselosa and Tragardhula nnfai, 
collected from a common cobra, Nafa naja, arc described for the first time from 
India. S. longls -tosa resembles in some respects S. bidentata in the shape of the 
scutum but differs from it in having a different standard measurements, T. najai 
is characterised by the scutum much broader than in T. gymnodactyla and the 
standard measurements differing much from other species known under the genus 
Tragardhula. 


41. AppUcaii<m of insecdcidal sprays to breeding sites for control of Tabonut flies. 

P. BAIARAMA MBNON, Izatnagar. 

This paper reports the results of further attempts to control tlie breeding of 
Tabanus flies by the use of insecticides at the breeding sites. Different formulations 
of DDT, BHC, Lindane, Rhothane, Lethane and Parathioii were used for this 
purpose. Nakatia river on PUibhit and Shajahanpur Roads and Deorania river 
near Bilwa and the stream in Kareli Kargana, where fairly heavy breeding of 
Tabanus flies was present, were sprayed along the banks with the various insecti¬ 
cides. lu most of the cases some reduction in egg laying was obtained, but they 
failed to control ovipoaition completely. Lethane 60 which is claimed to possess 
good ovicidal properties was also not very effective in controlling the breeding of 
these flies. Only Parathion was effective in reducing breeding to an appreciable 
extent though it, too, did not completely prevent oviposition. 


42. Effect of lonM of tbo newer insecticides on lice and ticks of domestic animals. 

, P. BALARAMA MRNON, Izatnagar. 

In order to evaluate the imecticidal action possessed by them against ectopara¬ 
site, of ' domestic animals, five insiscticides vix., Rhothane,- Lethane, Chlordaqe, 
Patathion and Lindrae irttt tested in different formulations and. varying diitttiohe 
on fiiffpjcCTt aiie^Hea of artiif^^ 
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Rhothane 25 per cent emulsion concentrate, used in a strength of 0-6 per cent, 
omtrolled lice infestation in goats {Bovicola caprae and Linognathus stenopsis) and 
lice and ticks on buffaloes {Uaematopinus tub^rculatus and Hyalomtna aegyptiutH). 
Lethane 60 was found effective against lice on goats and buffaloes and Lethane 3 72 
on cows {L. vltuli). Chlordane 5 per cent dust killed lice on goats, buffaloes and 
ass (L. stenopsis, H. tuberculatus and 11. asini). No reinfestation was noticed for 
about ten days. Chlordane 75 per cejit emulsion, at a strength of 0-5 per cent, 
gave satisfactory control of lice on cows and buffaloes (L. vituli and H. tuberculatus) 
and there was no reinfecUoii for a week. Parathion 1 per cent dust killed goat 
lice L. stenopsis. Lindane 2 per cent dust and G-5 per cent wettable powder were 
found effective against lice on goats and cows (21. caprae, L. stenopsis and L. vitulli 
and the animals remained free of lice for a fortnight. 


43. Studies on the fleas of Bombay rats. 

P. J. DEORAvS and M, S. GOKHALE, Bombay. 

During 1954 and 1955, 4,567 rats brought to this Institute were brushed and 
2,378 fleas, 79 ticks, 90 mites, and 33 lice collected. The fleas were Xenopsylla 
cheopis, Xenopsylla astla, and a very few specimen of Ctcnocephalides felis. The 
ticks were Rhipicephalus sanguineus, and Rhipicephalus tricuspis. The mites were 
identified as Dermanyssus muris and Laelaps echidninus. The lice were Polyplax 
spinulossus. The data regarding the fleas was analysed statistically and the follow¬ 
ing conclusions were drawn :— 

1. That .V. cheopis and X. astia were the only fleas collected predominantly 

on these rats, and that X. cheopis was the most predominant rat flea of 

Bombay. 

2. That Rattus rattus harboured most fleas as compared to Bandlcoota 
bengalensis and Rattus norvegicus. 

3. That the male fleas of X. cheopis predominated on all the rats, and that 

the females of X. astia were always more than tlie males. Further X. 

cheopis was found mostly on Rattus rattus and X, astia on BancUcoota 

bengalensis, 

4. That the peak period of collection of .V. cheopis was during April-May, 
while that of X, astis was in February-March of the years, 

5. These findings confirm our observations done during 1953, and compare 
with similar findings of the Flea survey done by Webster and Chitre in 
1930, though our methods were different. 


(v) FiAes aad Fisheries 

44. On the oesophagus of the Milk-fish, Chonoa cAonos (Forskal). 

M. OHANDY, Delhi. 

In the Milk fish Chanos, the pharynx gives off on each sidh a cul-de-sac, the 
so-called pharyngeal organ, and passes into the oesophagus. The oesophagus from s 
the outside presents a series of closely placed oblique striations which correspond 
to a series of inner mucosal folds, suggesting a spiral valve. Bach fold ^ 
spiral valve is a narrow strip of mucosa, supported by sub mucosa and triUiqne 
muscles. Histological study reveals that the mucosal i^itheliuni ia raised info 
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innumerable villi. Each villus is a finger*abaped structure made up of an iiitter 
of submncosa and an onter layer of mncosui modified into unicellular glands.: 
ceils* The whole organ is designed for copious secretion of mucus, ytrfaich. Seems 
to have some correlation to the type of plankton feeding habits of ^is fish* 

This type of oesophagus is a remarkable instance of functiohal morpholoigifr, ■ 
as throughout the vertebrates, oesophagus is one of the least modified portions 
in the digestive system. 


45. Tmratological notes on the five spe«es of Indian Carp*. 

H. h. SARKAR, Delhi. 

The teratological conditions of fishes are not uncommon and anthor has already 
reported four deformed specimens of the Indian Carp, Labeo rohitu (Ham.). 

The present communication deals with the following seven deformed specimens ; 
L. calbasu (Ham.) (One), L. rohlta (Ham.) (Two), C. catla (Ham.) (One). C. mrigala 
(Ham.) (Two) and B. (Tor) putUora (Ham.) (One). 

The deformities of the external feantres and the vertebral column of the above 
mentioned fishes are studied. Attempt has been made to group the deformities of 
the vertebral column of these fishes. According to Stolk the fishes can be placed 
in different groups from the studies of the curvatures of the vertebral column. 
Ont of seven fishes three are cases of lordosis, one kyphosis, two kypholordosis 
and one without any curvature. According to Gemmill’s classificatin fonr specimens 
fall under the category in which the vertebral column is with no coalescence and 
with twisting and curvature. The remaining three fishes fall under the category 
in which the vertebral column is with coalescence or synostosis. 

The canses of the deformities expressed by different workers, are included in 
the paper. 


45. Fresh water fishes of Gwalior. 

TRILOK MAJUPDRIA, Aligarh. 

Very little is known abont the fisheries of Madhya Bharat. Rivers, tributaries, 
cells. . The whole organ is designed for copious secretion of mucus, which seems 
and tanks covering an area of 66,000 miles and a canal system of 1,865 miles com 
tribute to the wealth of fisheries in this province. This paper is a record of the 
investigation for the improvement of the fisheries. The Chambal is a rich source 
of supply for this region. The river provides very good fishing places near Morena. 
Common valuable carps move upstream from the Asan river which provides an 
ideal nursery for the fishes of Kheroli. Other breeding grounds are near Mmar. 
Guinea worm is predominant in the southern circle of Madhya Bharat, which is due 
to the absence of larvivarous fishes in waters of Malwa. After year’s exploration 
of tributaries 62 species of fresh water fishes were collected and properly identified. . 
Some aspects'of the 'development of the fisheries of Madhya Bharat are also given . 
in the paper. 


47. Qa (Bloch),. 

S.'K. MOITRA, imdknow.. 

large.' a ;'dlamet«r-' ^r|i; 
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line space. Under laboratory conditions, after 12 to 20 hours, the embryo mptnres 
the egg membrane and emerges as a free hatchling, measnring 4 mms. in length, 
with an oblong yolk sac and a continnons fin fold. The pro-larva after. 24 hours 
is 5 mms, long and develops light pigment all over the body inclnding the yolk 
sac. Syes, one pair of maxillary barbels, and a rudimentary operculum is formed 
and the gut delineated at this stage. 

The larva begins to feed from the third day and is 6 mms. long. On the fourth 
day the yolk sac is almost absorbed, maxillary and mandibular barbels both are 
present, the fins are clearly distinguishable and an adopose fin is present. The larva 
is about 9 mms. in length with a hoiuocercal tail fin. The post-larva is the stage 
from the fifth to the seventh day, when tlie yolk is completely absorbed and the 
length increases to 10 mms. After the seventh day the juvenile characters appear 
and the fry stage may be .said to have been reached. 


48. Ob the early life history of Bageariua bagariaa (Ham.). 

S. M. DAS and S. K. MOITRA, Lucknow. 

The eggs are spherical and transparent with an iridescent yellow tinge and a 
diameter of 5 mms. lliere is no oil globule in the perivitelline space. The 
hatchling emerged after 12 to 15 hours in the laboratory, were 4 to 5 mms. long, 
considerably dark pigmented all over the body, and provided with a continuous 
fin fold. The larva on the second day is 5 mms. long, the continuous fin fold 
is broken up to form different fins, and fin rays appear. Development is so rapid 
that right on the .second day the eyes get pigmented, the yolk sac gets reduced, 
the alimentary canal gets differentiated, the mouth opens, and rudiments of the 
operculum appear. 

On, the third day the larva is converted into the post-larva with complete 
absorption of the yolk .sac, the post larva (6 rams, long) has fully formed oper¬ 
culum, the maxillary and mandibular barbels appear, stomach and intestine are 
differentiated and the mouth is provided with lips and numerous teeth with which 
they feed voraciously. The tail fin becomes very markedly heterocercal from the 
third day and the different fins with fin rays also appear. On the fourth and 
fifth days the juvenile characters start appearing. The barbels become well 
develped, the body becomes almost black in colour, the pectoral fins with rays 
are formed. The posterior end of tlie Ijody now taper.s a.s in the adult of the 
species, and the po.st larva shows marked tendency to cannibalism inspite of focal 
being present. On the sixth day all the important juvenile characters appear 
and the 7 mm. post larva may be called fry. 


48. SpoilagB of fish on boonl the fishing boats. 

N. K. VELANKAR and P. V. KAMASASTRI, Mandapam Camp. 

Bacteriological and chemical studies on the quality of fish in bo^ landings 
made on the Rameswaram Island were carried out. No preservation' m eth ods 
were employed on board in order to ensure that the fish remMitied in gyrd, 
tion when landed ashore. The samples of fish, coUected fix>m different boats,; 
were transported in ice to the laboratory and bacteriai count, trhnethylatnine, and 
total volatile nitrogen of the mnscle were determined. The fishes i»xamiwad i«<»iwd ed 
Dorab, Seer, Idacdterel, and Butter fish Lactarlus, The tim# iwtervsi 
catching the fish and landing it aahc^ varied hvm honra^ 
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of the fish was as follows : 



t;M.A. 

Nil 

... 6804 mgs N% } 

T.V.N. 

11-28 

... 81'48iilgs^ 

Bacterial count 

Nil 

... Several miUioh/gtn; 

Organoleptic condition 

Very fresh ... 

... Decidedly stale ; 


Bacillus micrococcus and Gram-negative achromic rods were mainly present , in 
the mnscle flora; a few chromogenic rods were also isolated. 

A considerable proportion of the fish in the boat landings were on the threshold 
of spoilage. The observations stress the need for improvement in the handling 
and storage of fish on board the boats. 

so. Preserration of Mackerals in ko. 

N. K. VKLANKAR and P. V. KAMASASTRI, Mandapam Camp. 

The keeping quality of mackerels in ice under diflercnt conditions was investi¬ 
gated. In the round condition .the fish remained in good condition upto two weeks 
as judged by the bacterial count, trimetliylamiue and total volatile nitrogen content 
of the muscle. The stale of preservation was found to be better when ice contain¬ 
ing 4 p.p.m. of anreomyciu was used. However, in 20 days spoilage occurred 
using both ordinary and antibiotic ice. Gutted mackerels kept at least a week 
longer than round mackerels. When mackerels were nojt iced immediately bnt 
after allowing a lapse of about four hours after landing, the fish spoiled within 
three days in ice storage. Mackerels gutted as well as round, spoiled much more 
rapidly at 3-5*C than at 0°C, the .spoilage at the former temperature being of a 
more pronomiced nature. Bacterial flora of the muscle was composed mainly of 
Bacillus and Gram negative achromic rods; the latter appear to be more significant 
in causing spoilage at refrigeration temperatures. 

51. Notes OB tho developmoBt of the Carp Barbuo atigma. 

SARVBNDRA DYUMNA KUI.SHRESHTHA and TR1U)K MAJUi’URlA, Aligarh. 

The present paper is a record of some original observations on the deyelopmrat 
of Baritus stigma in Madhya Bharat. It is fairly abundant in inland waters of 
Madhya Bharat. Breeding was noticed several times. The developmental stageis 
were collected from Orua Nala near Banmor. The development was observed in 
specially built aquaria. Field observations were also made to mark the differentia¬ 
tion. The breeding season of the fish is flood months of June, July and August. 
Weather report daring development was also observed. Various stages of .the 
devdopment were recognised. Impregnated ova were found floating. After 
emergence from eggs latvae are more or less curved with head protruding and 
facing downwards. I^arval development proceeds with the development of various 
. organs. which are well formed- During post-larval development all the larval 
charaders were specifically developed. Development is marked by complete 
metantorfdiosis. 

' of the Mshsnadi River. 

■ \ iflTRA^M r.'DAS, Cuttackl ' 

\ rearing'spawn', in unfertile tenfa 

; .in' a ■ Ciwitutte^-:^ajiij|^;l}^-^ 
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selected and some of them were manured heavily. The production of plankton 
was poor. Stocking was done with carp spawn @ 300 trs. per acre and various 
artificial feed was used e.g. Til Oil Cake, Mustard Oil Cake, Rice Powder, Rice 
bran, Black gram, Silk Worm pupae. Weed Powder, Cotton seed meal and fish 
meal. It was found that til oil cake, black gram and rice powder gaje good 
survival and growth. Catia catla grows best with natural food while Cirrhina 
tnrigala required a protein rich diet. Labeo rohita and Labeo calbasu did well 
on carbohydrates. 


S3. On the yield of fry from the Chondwar Tanks. . 

G. N. MITRA and J. C. PATRO, Cuttack. 

Alikunhi, Mitra and Mahapatra, Mitra and Dos, have recorded yield of £ry 
from experimental nursery tanks. Tlie Chondwar fish farm with a nursery area 
of 2-8 acres was manured after thorough netting with phosphatic and nitrogenous 
organic compounds and stocked at different rates. The optimum yield was from 
tanks with a higher rate of stocking. The average yield was recorded to be 273 
Trs., per acre and the maximum (yield) 531 Trs,, per acre. The farm yielded 
a net profit of Rs. 2,076/- in a period bf three months. 


54. On the optimum yield of Carp fingerlings from nurseries. 

S. K. MITRA, Cnttack. 

Rearing of carp spawn in iinrsery tanks to a fingerling stage (1''—-3'') is a 
common practice in Orissa. The spawn is collected from rivers in spate at a 
stage of 0-5—0-7 cm. and released in small tanks ranging between 0-50—1^0 acre 
in size for survival and growth. Unlike in Bengal, the fiugerlings are not thinned 
out at a stage of but allowed to grow until it reaches the requited size. 
Attempts have been made to determine the optimum yield from nursery tmiks 
at different rates of stocking with or without artificial feeding. It has been found 
that for a stage of growth of fingerlings npto 1-50 cms. from 0-5—0-7 cm. tanks 
with higher initial plankton give a higher average survival, where os tanks artifici¬ 
ally fed yield more healthy fingerlings with higher average weight corresponding 
to the length. The feed was made up of a mixture Mustard oil-cake 25%, Til 
oU-cakc 25%, Black gram powder 25%, Rice bran 10%, wheat bran 15%. 


56. Obaervationa on the nutritiim of tho Carp apawn of tko Rivor. 

I. DAS, Cuttack. 

The nutritional requirements of early spawn of major carps of India are little 
known except that the spawn thrive on zooplankton of minute size. Rearing 
experiments of early spawn in aquaria with various combination diets with and. 
without vitamins in zooplankton free water have been conductei^ an d comjptared 
to resnits obtained with a feed of zooplankton. A mixture of simple proteb and 
cathohydrate without roughage (50:30) has given best reaulta, gon plaolctrtu y frpah 
liver, rice powder, fish meal being next in order in case <4 Labeo roMta, Catia 
catla aad ClrrhiHa mrigala. Cirrhina reds seems to have different nutrifronal 
requirements and has grown only with z^lankton. 
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56. . E i HiiM i tioi i of dtfree i»f cpoilago in fi«h bi^ BMWiiii bf’'X4riqrt.; 'v^" - 

G. B. Mt)HANTY and k JPAI^IK; eutAa<*. ^ 

Thxongh this experiment a close study of the intenuil changes in the aMtomioal 
structures of fish according to the degree of spoikge has been made and a stasdar^ 
worked out to determine the spoilage by means of x«rays. 

The method has given encouraging results in quicker and accurate detect!^ 
of degrees of spoilage in fish. 


57. DetermiiMtion of the rate of conaomptioa of oxygen by spawn under 
variable temperatures. 

B. NAYAK and D. A. PATNAIK, Cuttack. 

With the development of technique of transporting spawns from collecting 
centres in Orissa rivers to distant places by means of oxygen packed polythene 
bags, it was found necessary to determine the exact rates of consumption of oxygen 
by spawn under variable temperatures to save mortality. 

It has been observed that between temperatures ranging from 20*C to 30°C the 
absorption of oxygen in water being appreciable the consumption rates also have 
been satisfactory, and as such the survival period has gone opto more than 36 
hours. Experiments above SO'C as well as below 15°C have shown disconraging 
results. 


58. Notes on the frigate Mackerels, Aaxi* thatard (Laeepede) and A. tapminotoma 
Bleaker, firom Indian waters. 

^ S. JONES, Calicut. 

Records of the occurrence in the Indian coast of the so-called, frigate mackerels, 
Aiixts thazard dfac^ped^) and A. iapeinosoma Bleeker, which are the smallest of 
the tunas are given in this note. A. thazard, which is a very widely distributed 
circnmtropical species, has been found to be common in the southern section of 
Travancore. Specimens liavc also been obtained from Minicoy Island in the X«ac- 
cadive Archipelago, Malpe in South Kanara and Mandapam in the Gulf of Mannar. 
A. Iapeinosoma lias so far been known only from the Pacific and a single specimen 
obtained from Malpe appears to be its first record from outside the above region. 


59. Oa Um early life history otNemaehdae zonataa (Ham.). 

S. M. DAS and S. K. MOITRA, Lucknow. 

The diameter of the spherical pelagic egg is hardly 4 mms.. And the eggs 
hatch in the laboratory in alxmt 10 to 15 honrs. The hatchling is 4 mm. long, 
transparent,, and . with unpigmehted rndiinentary eyes. The species is characterised 
by the shape ^ yolk at this stage, which is oval in the anterior region but «i 
produced into a iliin elongated strip posteriorly.. The pro-larva (36 hours), develops 
eye pigment, rudtoents of the operenlum and rudiments of the alimentary camdr 
tmt. no month., ta the fourth day it may be called the tarua, which: 

ta ^ .the'^iyolk .si^ is .nearly absorbed, the mouth and gut fuJ^ 

and; t^.'optawuhwj 'domptatad^ • ■ ;'/S ' 

TIM; diy .onwards, has no yolk sac, dark 

'.scattaredi. ,:body,;';.ita4; ru^htahta nelvic’■.fins.-.Ajppeiin!’j"..' 
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is homocercal and the post larva moves by slwoting in jerks. The juvenile 
characters appear after the sixth when the post larva is 6 mm. long, and it 
may be called a fry. 


60. A preliminary n€>te on the toxicity of gamma ttHC on die frya and fintei'llnf• 
of Mirror Carp. 


H. a CHAUDHRY, Naini Tal, 

The culture of carps is being recently introduced in certain piirts of Tarai area 
of the Naini Tal district, where vigorous antimalaria measures and extensive use 
of larval insecticides are also going on simultaneously. The present paper deals 
with preliminary aquarium studies on the toxicity of one of such insecticides, the 
gamma BHC, on the frys and hngerlings of Mirror Carp (Cyprlnus carpio) and 
Maliaseer {Barbus sp). These frys and iingerlings were subjected to the action 
of ‘‘Gammexane’ dust D*025, which contains 5% of Benzene Hexachloride and 
»'6% of gamma i,somer of BHC, at certain intervals for 21 day-s. At the end of 
this period it was calculated that the mortality in case of Mirror Carp was 15-20% 
higher tlian the Mahaseer. The gamma BHC consequently seems to he more 
toxic to the Mirror Carps. 


61. Biological stability of “Colombo cured" fisb. 

R. VBNKATARAMAN and A. SREENIVASAN, Kozhikode. 

“Colombo curing” or "Jadi" curing is a particular method of preserving fish, 
widely practised in South Kanara, mainly for export to Ceylon. It is similar to 
“Marinading" in that an organic acid is introdneed, though indirectly. Mainly 
mackerel, non-fatty sardines and seer are cured by this method. Salt is used in 
the ratio of 1 ;3 of fish. Fish remain in brine till they are required to be» taken 
out for export, when they are arranged in barrels, pressed down, “self-brine" added 
and sealed up. During curing, salt and fish are also intermixed with the dried 
fleshy pod of Garcinia cambogea commonly known as "Kodapuli". The pH of the 
brine is lowered to 5‘4. The product keeps well for over eight mouths to one 
year. It was free from Staphylococci. Normal mesophilic counts as well as 
halophilic counts were low, showing the bacteriological stability of the product. A 
very interesting observation was that gas forming anaerobes were present in the 
pickle and fish, but these did not digest the meat nor did they produce foul odours. 
But a fruity o<lour was discernible in the pickled fish and it is perhaps due to the 
favourable fermentative activity of the anaerobes. The flora of the Colombo Wed 
fish and pickle was, mainly made up of mesophilic aerobic sporefotmers. There 
were very few Micrococci and a few asporogenous rods. With better handling 
and hygiene the product can be stable for longer periods. 


62. InvustigatioB on the quality of salted fish sold in 

R. VBNKATARAMAN and A. G. VASA VAN, Kozhikode. 

Properly salted fisb should remain in good condition for at Imuit three 
But most of the salted fish available in our markets fall abort ^ thia etaadird 
because of the inefficiency of curing. 

To investigate this representative samples of salted fish' tWe Cidl^^ 
two markets in Kozhikode town. The quality was examined, by an aqalyids for 
moisture, ^li and T. .V. B. (Total Vdiatile Bases) and mgaholeptie t«ita; The 
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collected samples were kept tinder observation and* it was dbserw^ Ait- m 
of Ae samples went bad wiAin two monAs due to red attack and \dec6inpositibn.. 
Tke major defect in most of the cases studied Was insufficient dirjdng... To .t^edj^ 
Ais better initial drying as well as periodic drying of the fish stored in godownSi- 
if possAle is suggested. The beach drying (wiAout application of salt) of smaU 
fishes like white bait is found to be a poor method of preserving them. 


63. Stadiea on the nuunifactiiire of aenii dried prawns, wtA reference to Ae 
levels of moistnre and sodium chloride in the finished product and Ae 
percentage yield. 

R. VENKATARAMAN and A. G, VASAVAN, Kozhikode. 

Semi dried prawns are prepared by blanching and shelling the prawns and 
drying Ae pulp obtained. The levels of moisture and sodium chloride in the 
different stages of processing are e.stimated and Ae percentage yields for different 
species at varying moisture contents were worked out. The yield of finished product 
and the sodium chloride content 20-25% (on dry basis). The yield of raw pulp 
varied from 15-20%. The moisture content in the finished product was 40-45% 
was 3(M0% of the weight of raw prawns and the weight of dried pulp was 55-65% 
of the raw weight of the pulp. A study of the keeping quality of semi dried 
prawns at various levels of moisture content was also made and it was observed 
that a moisture content of 42-5% is the optimum considering Ae keeping quality 
and Ae texAre of finished product. 


64. InhibitioB of bacteria firom mariae sources by mureomyciB. 

N. K. VEIyANKAR, Mandapam. 

The effect of aurconiyciu at levels of 2, 5, 20 and 50 parts per million was 
observed in Ae case of about fift}- bacterial spp. isolated from the marine environ¬ 
ment and from fresh and spoiling sea fisb. With Ae exception of three all Ae 
bacteria were sensitive to aureomycin, 40% at 2 p.p.m., 30% at 5 p.p.m., and 30% 
at 20 or 50 p.p.m. 'fhe period of lag before growth occurred on agar slants 
at room temperature (about 27’C) varied from to 4 days. Bacteria sensitive to 
2 p.p.ni. included species of Gram-negative achromic rods, (motile with polar or 
peritrichons fiagellation, or non-niqtile) Vibrio, Flavobacterium, Bacillus and an 
agar digester resemblhig Cytophaga. Yellow, red and violet pigment producing rods 
and denitrifying Pseudomonas spp. were sensitive to 5 p.p.m. or higher levels. 

The cocci were more resistant than Ae Gram-negative rods. Sensitivity to 
anreomycin varied greatly in the Bacillus. A black pigment producing yeast was 
insensitive and two Nocardia spp. were slightly sensitive to aureomycin. At the 
levd of 50 p.p.m. anreomycin prevented growth indefinitely in a nntnber of bacteria 
belonging to different t3rpes, the action at Ais concentration being probably bacteri> 
cidal; in Ae cocdl however growth was often delayed but not prevented indefinitely 
at 60 p.p.m. 

Plate counts of fish slime on anreomycin containing agar showed reduction to 
yfrd at 2 p.p.m. and to 1/25A at 5 p.p.m. In sea water samples Ae count was 
reduced to l/JSA at 3 p.p.m., to 1/20th at 5 p.p.m. and to nil at 20 p.p.m. In 
sea water to vAicb aureomycin was added (20 p.p.m.) the count after 24 honrs at. 
room tempetatnre was J<A that in Ae control, but the bacteria present in , the-: 
auuteomyCi^^^ were Ihnited to a very few specieSi unlike id ^ 

tile piofaeble implk»tion of A^^ <A Ae use of ^ahteom 

M’.disetimitsd.’ 
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as. The Pearl FUherjr conducted off Tnticorin in 1056. 

P. I. CHACKO, Madras. 

An inspection d 11 pearl banks off Tnticorin in Novcmber-Decexnber 1955 
revealed the presence of about 8 loklis of oysters on the Tholayiram^par, the 
majority of which were above 3 years in age and mature for fishing. A pearl 
fishery was, therefore, inaugurated on 27th February 1956 and lasted .till 17th 
March 1956. On 18 days of pearling 21,29,058 pearl oysters were fished. By sale 
of the Government share of two-thirds of the catch a gross revenue of Rs. 45,455 
was realised. The expenditure incurred for running tlie fisliery was Rs. 4,385. The 
pearl-content of the oysters was good; and the largest pearl weighed 2’26 carats. 
457 divers in 46 boats participated in the fishery. The healthy co-operation of the 
diving force contributed much to the success of the fishery. 


66. Some new observations on the Circulatory System in Ampkqniotts cudiia Ham. 

AM.M/ K. MUKHERJRK, Calcutta. 

The circulatory system of alir-ljreathiug teleostean fishes ofiers interesting 
modifications, in correlation with their breathing habits. Here are some observa¬ 
tions, hitherto unknown, on the circulatory system of Atnphinous cnchia Ham. 
The gills and gill-slits being greatly reduced in .this fish, branchial respiration 
has given place to aerial mode of respiration with consequent modifications of the 
circulatory system. 

The ventral aorta on its conrse to the pharynx gives out a large number of 
small vessels to the body muscles, and a single large vessel .to the oesophagus. 
In the pharyngeal region, it gives out four pairs of afferent branchial arteries, of 
which the 1st and 2nd pairs supply the air chambers. The 4th afferent branchial 
arteries curve directly downwards to form the donsal aorta. The blood from the 
air chambers is returned by the jugular veins. It is seen that the skin is richly 
supplied with blood vessels and it is likely that it subserves as an accessory 
respiratory organ. 


67. Aethm of certain euzymm on the gonadotrophie activity of the pitidtary' 
extracts of the Indian Catfish Heteropneustes. 

L. S. RAMASWAMI and B. I. .SUNDARARAJ, Bangalore. 

Ever since the work of McShan and Meyer (1938), proteolytic enzymes like 
trypsin and pepsin, and amylolytic enzymes like ptyalin have been widely psed 
to get pure or nearly pure preparations of pituitary gonadotrophins. Trjrpsin and 
pepsin inactivate the luteinizing factor, while ptyalin inactivates the follicle 
stimulating factor. The previous investigations have centred around the mam¬ 
malian pituitary. We wanted to determine the action of these enz 3 rmes on the 
pitnitary extracts of the common Indian catfish Heteropnenstes fosstlis (Bloch). 
Four sets of experiments have been carried out. In our first experiment, the 
enzyme digestions were made for three hours at 30*C at pH 6*8. In oUr second 
and third experiments the enzyme digestions were made for four hours at 37^ 
at pH 6-8. In our fourth experiment the enzyme digestions vrere carried oM 
for six hours at 37°C at pH 6*8. Pepsin digestions were made p^h in. alkifilne 
and acid media. Undigested incubated controls were also simnitaneonsly mtt. A 
total dose of 2 c.c. of each extract was injected into gravid finale HsIefO/htattStex. ^ 
Specimens injected with control and ptyalin digested extracts Spawns prolaisely 
in the aquaria, while mjections of tryp^ and pepsin digest^ not 
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elicit spawning. So, even in fislyes trypsin and pepsin largely, if not cntire^i 
destroy the luteinizing activity of the. pituitary extracts. 

Ptyalin does not destroy the luteinizing activity. This enables ns to conclude 
that the pituitary of Heteropneuites also secretes ^e gonadotrophic hormones, the. 
follicle stimulating and luteinizing, very much like that of mammals. 


68. A histocliemical study of the pyloric caeca of Ophicephalns punctatns 
(Bloch). 

T. S. P1LI.AI and A. R. KASTHURI BAI, Bangalore. 

The precise function of the pyloric caeca of Ophicephalns punctatns, whether 
digestive or absorptive, is uncertain; and a histochemical study is undertaken 
with a view to solve this physiological problem. 

Specimens of pyloric caeca were prepared lor histochemical demonstration, 
and the alkaline phosphatase was revealed with the method of Gomori. Several 
incubation periods were used to get the maximum reaction without diffusion 
artefacts. Observations showed that there was a gradual increase in the activity 
of the enzyme at the striated border as the period of incubation was raised upto 
a certain limit. After half an hour incubation, border reaction was intense lowing 
distinctly the outlines of the goblet cells and extending for a fair distance into, 
the crypts. No other structure including the golgi zone gave a reaction upto 
30 minutes’ incubation. Diffusion was markedly evident beyond one hour incuba¬ 
tion period. By means of PAS technique the presence of mucopolysaccharide, 
not digestible by diastase, was discovered in both the striated border and the 
i*rypt lining. The cytoplasm of the epithelial cells stained lightly. 

The distribution of alkaline phosphata.se in the cnticular border of the pyloric 
caeca is just the same as in that of the intestine. If in the small intestine the 
presence of the enzyme at the striated border has a functional relationship to 
glucose absorption then it can be reasomably asserted that the same relationship 
holds good in the case of the pyloric caeca as well. The pyloric caeca can then 
be ascribed an absorptive function and the development of the caeca, as reported 
by earlier authors, is correlated with the need for the increased absorptive surface 
to make up the deficiency due to the shortnes.s of intestines. The existence of 
l)eriodic acid-schiff reactive substance at sites of intense alkaline phosphatase 
indicates, as Moog and Wenger (1952) point out, that both these are closely 
interrelated from a physiological point of view. 


69. Cranial osteology of Cat fishes. Part II : Developramt of chondroeranium 
in two members, Mystus and Rita of the family Bagridae. 

H. R. SRINIVASACHAR, Bangalore, 

The chondroeranium of Mystus and Rita of the family Bagridae, forming the 
second part of my studies on the cranial osteology of Cat fishes, is described in 
this paper. The fully formed chondroeranium of Mystus is compared with a similar 
stage, of Rita with a view to find out if these characters are of classificatoty value.. 

In Mystus the chondroeranium is fully formed in 20 mm. stage when all the 
cartilages are completely formed. In the ethmoid region an extensive tectum or 
tegmen is noticed forming a tooi for the anterior part of the brain. A distinct 
nasal septnm is aeeft extending posteriorly from the lamina precerebralis. The 
olfactory-foramen is very mnch . reduced. A large sphenoid fissure is observed 
behind the pre-optic root .of the orbital cartilage,, through which .passes jthe optic;, 
ocnlomq^, ebdneens sad^ t^^ bnAcbea 6f trigeminai and fscia) jQjsma. ai ixt.otheir: 
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siluroid (Srinivasachar, 1956). The plate-like orbital cartilages are conned 
dorsally by an epiphysial bar which does not show any trace of taenia tecti medialis. 
The auditory capsules are large and are connected by a small tectum synoticum 
which is fused with the tectum posterins of the occipital arches. There is a large 
basicapsular fenestra between the basal plate and auditory capsule and a small 
Strutt of cartilage,—the anterior basicapsular commissure, separates the sphenoid 
fissure from the anterior basicapsular fenestra. The glossopharyngeal nerve 
passes through an independent foramen Which could be regarded as the remnant, 
corresponding to the posterior basicapsular fenestra of Salmo (de Beer, 1937). The 
vagus nerve passes separately through a metotic fissure between the occipital arch 
.'ind auditory capsule. 

In the visceral arch skeleton the quadrate is fused with the hyomandibula 
which articulates in the region of anterior semicircular canal of auditory capsule 
and the post-orbital process. The anterior portion of the pterygoid process is 
separated from the posterior portion by a small gap. All tlie five branchial arches 
are developed. 

The chondrocranium of Rita (12 mni. stage) differs from .the cliondrocraninm 
of Mystus considerably in the ethmoid region. In Rita the lamina precerebralis 
forms the anterior boundary for tlie cranium and a nasal septum in strict sense 
is absent. The ophthalmic branch of the trigeminal nerve passes in a groove, 
whereas in Mystus the nerve passes through a foramen in the lamina orbitonasalis. 
The olfactory foramen is large. The epiphysial bar connecting the orbital cartil¬ 
ages shows a small taenia tecti medialis. The glossopharyngeal and vagus nerves, 
pass through a common fissure—^tlie metotic fissure. 

The interrelationships between these members and the other niemltcrs 
of siluroids are discussed in the paper. 


70. Further observations on the feeding habits of young Carp fry. 

K. II. AUKUNHI, Cuttack. 

The young fry of Indian carjw have been shown to prefer zooplankton to phyto¬ 
plankton as food when they start alimentation towards the completion of yolk 
absorption. Stocking of carp nunsery ponds with fry has therefore to be based on 
the quality and quantity of plankton then available in tlicm. There is, however, 
hardly any information on the feeding capacity of carp fry that would enable 
regulation of stocks on tlie basis of plankton. Ordinarily, heavy stocking of the 
pond results in rapid depletion of plankton. 

A series of laboratory experiments carried out on the feeding capacity of young 
carp fry nnder different environmental conditions have shown that:— 

(1) they are selective feeders, capable of distinguishing desirable food items 
from the undesirable ones. 

(2) They avidly feed on zooplankton, gorging the stomach within an hour, but 
for longer durations de.sist from taking phytoplankton even when no other food 
is available in the environment. 

(3) A fry about 6-57 to 6-91 m.m. long has beeii observed to have consumed 

130 to 143 cladocerans (Moim) within 24 hours. The maximum number eaten 
in an hour was only 32-34 and these probably represent its maximum feeding 
capacity for the particular periods. ^ 

I4) The number of cladocerans consumed by the fry in a given period increases 
with the increase in concentration of cladocerans in water. 

(5) When the density of fry is low and plankton pomr or moderate in Uratcr.! 
the former are probably unable to catch the maxij^m iramber are capable 
of eating. But ^en &e density fry is ifiettiiMd plabktoa in quickly deple^. 
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(B) Starving the tender fry appears to advenely affect tlteir feeding cap^ity. 
Artificial feeding during temporary storage in pits or /Mf>as is therefore nec^- 
sary to keep the fry healthy and in good condition. 

The above points have been discussed in detail in the light of experimental 
data famished. 


(vi) Amphibia 

71> The function of the spiral vahre in the heart of the tadpoles of Rana tigrina. 

RAVI PRAKASH, Jlhopal. 

A pemsal of literature reveals that the majority of Investigators believe that 
there is no selective distribution of blood in poikilotliermal animals and that it 
is the mixed blood which is supplied to all parts of the body, la view of these 
observations the function of the spiral valve of keeping arterial and venous blood 
streams separate inside the conns arterious of the heart of frogs has been 
questioned. Serial sections of the heart of the tadpoles of the frog, Rana tigrina 
have been examined under Reichert’s Pibroscope and the function of the spiral 
valve has been ascertained. The bulbus cordis (conns arteriosus) arises as 
a distinct chamber from the right side of the cephalic portion of the ventricle. 
Prom the bulbus cordis the truncus arteriosus extends cephalnd. The bulbus cordis 
is traversed along its entire length by the spiral valve. It has been observed that 
the fibres present in the wall of tlie bulbus cordis, in the spiral valve and in the 
wall of Uie truncus arteriosus have the same histological structure and all form a 
continuum. Such a continuity in the muscular components of the bulbus cordis 
and the truncus arteriosus through the spiral valve iudiaites that a continuous 
muscular pathway exists in the heart of the tadpoles of the frog to transmit the 
contraction impulses from the bulbus cordis to the truncus arteriosus. The spiral 
valve Aherefoi'e, has been regarded as an important constituent of the impulse cou- 
ducting system of the heart of the tadpoles of Rana tigrina for conveying the con* 
traction stimulus from the bulbus cordis to the truncus arteriosus. 


72. Observations on the brain of Gegenophis Species (Apoda, Amphibia). 

V. VIJAYAPRASANTHAN PIIvLAV, Trivandrum. 

A description of the various parts of the brain of Gegenophis Sp. is given. 
The most important peculiarities of the brain of Gegenophis Sp. namely the 
enormous development of the cerebral hemispheres, reduced optic loI>es and the 
location of the pars nervosa at tlie extreme tip of the hypophysis and its connec¬ 
tion with a nerve fiber tract etc. are described. A description of the ventricles 
of the brain is given, location of the pre-optic nucleus containing the neuro¬ 
secretory cells of the brain, and the transport of their products through the 
pre-optico-hypopliyseal tract to the pars nervosa of the pituitary body, is described. 


73. A note on the abnormal heart of Ranm fuxadaetyla 

T. S. HI,I/AI, Bangalore. 

'nie abnormal heart of Rana hexadactyia. herewith described seems worthy of. 
notice. The anunal, apparently in good condition, showed a pulsating mass, while; 
dissecting, at the right side of the throat. It was found to Iw the ventricular end 
of tiie lieart lying quite outside the region of protection afforded by he pectoral 
^rdle. apek the ventricie was directed forwards and to the right, ^hite, 
the conns arteriosus extended backwards to open into the trancos arteriosus, bnt 
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the aortic arches were normally disposed. The remarkably long and tubular 
atrium lying in front of the sinus opened forwards from behind into the ventricle. 
The entire Jieart was covered by the pericardial membrane though it was partially 
attached to the subjacent tissues at the ventricular region. Much of the interest 
centres round the atrium which showed a septum that was horizontal i^tead of 
being sagittal. The coium«jn pulmonary vein opened into the atrium midventrally 
very close to the siiin-atrial opening with no septum separating them. The dorsal 
niesocardiitm was entirely absent although its presence was reported by Watt 
(1915) in the straight lieart of an adult frog. 

The causes that led on to the malformation are partly embryoric and partly 
mechanical. During devclopiuent the cardaic tube did not form the spiral twist 
cliaracteristic especially of the higlicr vertebrates (Keitli 1921). Hence the atrium 
has retained its primitive embryonic condition of remaining in front of the sinus 
venosus and behind the ventricle. Situated thus, the abnormal growth in lengtli 
has resulted in the version of the ventricle through ISO'’ in a sagittal plane around 
a transverse horizontal axis and caused the apex of the ventricle to be directed 
furwnrd.s and the conus backwards. The heart in addition has rotated through 
90'’ around the axis passing between the sinus and trnneus, and the conjoint ehects 
of the two versions have resulted in the ventricle being directed forward and to 
tlie right. This can be appreciated only when it is realised that the conns arises 
from the tight ventral side of the ventricle in the normal heart. Thus one type 
of abnormality has led on to another. 


74. The development of the apodan vertebral column. 

I/. S RAMASWAMf, Bangalore. 

The development of the vertebral column has been studied in the apodan 
IchUtyophis ghiliuosus h., and also in a few stages of Gegenophis, The only oilier 
record of the development is by Marcus and Blume (1926) on Hy^ogco/>fcfSf whose 
observations are interpreted in a different way by Stadtmuller (1936). In Ichthyophis 
there is a penetration of scleroC3rtes from the arcnal region into the notochord 
for the formation of intravertebral cartilage. This is considered to be a primitive 
feature. The composition of an apodan vertebra follows an unique plan unlike 
what is noticed in other vertebrates. Generally in vertebrates, Ihe basalia of a 
segment unite with the iuterdorsal and interventrals of the next succeeding 
segment to form a vertebra but in Apoda the basalia unite with the intcrdorsal 
of the next segment (which is normal) and also with its own interventral (which 
is anomial). According to Stadtmuller (1936) the bcisalia unite with its own inter- 
dorsals (wliicli is anonnal) and with .the interventrals of the next segment, which 
is normal). I am able to confirm Marcus and Blume’s observations. The basi- 
ventral and interventral unite to form the so called processus anterior inferior 
of the apodan vertebra. The basidorsal arches, the supradorsal, the zygapophyses 
and the processns anterior inferior are the only cartilaginous parts of the vertebra. 
The centrum and the remaining parts of the neural arch are membranous in origin. 


(vii) Reptiles 

7S. On the myology, blood vaseolar and nervoos supply of cloa^ and hamipaniM 
in Uromastix bardwicldi Gtmy. 

TRILOK MAJUPURIA, Aligarh. 

The present paper deals with a brief account of the muscles, blood vessels 
and nerves of the cloaca and copnlatory organs of .the lizard, Vrotnastix kardwfekti. 
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Ventro-Iateral muscles arise from Proc.-traversii, while ventral muscles arise from 
Vtoc. spinal ventrales of the caudal vertebra. Muscles are inserted by tendons 
on posterior margin of ossinm ischii forming pars ischio-candalis. These are paired 
and are distinguished as the retractoron, the relevatoran, and the dilatoren. M. 
Caudo-iliofeinoralis forms a tubular continuation under the ischiatic caudalis. 
M.retractor penis serves for lodging the hemipenis with cloacal continuation. 
M. vaginalis penis is found in coherence with the skin over penis. M. 
retractor cloacalis mcdialiSt M. ischio caudalis, M. sphiuctor cloacalis, M. rele¬ 
vator cloacalis anterior, M. relevator cloacalis posterior, M. Relevator Medialis and 
M. Relevator cloacalis lateralis are the cloacal muscles of the lizard. Arterial supply 
of the region is mainly due to dichotomous branches of Art. iliaca interna. Art. 
cloacalis, supplies the proctodaeum and the urodaeum while Art. penis maintains 
blood supply to the hemipenis. Venous blood from cloaca and rectum is collected 
by cloacal and rectal veins opening into afferest renal. Internal iliac is respon* 
sible for venous supply in hemipenis. Nervous supply to the musculature of cloaca 
and heraii^enis is by (a) N. dilator lateralis, (t>) proctadael, (c) N. Penis, (d) N. 
retractor medialis. 


76. The respiratory System of Uromoatix hardwlckii Gray. 

WIII1'‘INDKR NATH SUD and KRISHAN I/AL KHURA, Hoshiarpur. 

The respiratory system of Vronmsthc hardv>ickii Gray is composed of a pair 
of lungs and a scries of air passages—the nasal cavities, the mouth cavity 
including the pharynx, the larynx, the trachea and the bronchi—which convey 
air to them. The cavity of the lung is continuous. The internal surface of the 
lung shows trellis-like net work of ritlges, separating the alveoli from each other. 
The anterior portion of the hing is thicker than the posterior. The lung is lined 
on the* outside by n serous membrane and on the inside project iutcr-alvcolar 
ridges between the alveoli. Tlie alveoli and the intcr-alvcolnr ridges are 
lined with eudotlielial cells. The wall of the bronchi and the trachea are 
supported by complete cartilaginous rings. A few of the rings bifurcate. The 
bronchi do not form bronchioles. In the larynx there are two arj'tcnoid and a 
single cricoid cartilages. Musculns compre.ssor luryiigis and mnsculus dilator 
laryugis are well developed. The vocal cords are absent. The respiration is accom¬ 
panied by tlie barnioniou.s and rapid movements of the thorad and the thorax. 
ITie hyoid apparatus is composed of the basihyoid with well developed ento- 
glossus, the basibranchials and tlie anterior and posterior cornua. The .two limbs 
of the anterior cornua are connected by a ligament. 


77. Urinary excretion in the Indian wall lizard HmmidaetyltiB fleviviridia (Ruppell). 

CHAMPAKA SBSHADRI, Delhi. 

In most vertebrates urine is passed out in a liquid stale, btt.t in bird.s it is seini- 
solid and an extreme case of solid nrine is observed in the common wall lizard 
Hcmidactylus flaviviridis. This is a water balance and water economy device 
in view of the markedly dry climate in which this lizard is found in abundance. 
The .unique method of water conservation employed by the lizard is the extrac¬ 
tion of water from the nrine before it is evacuated. The morphology and histo¬ 
logy of the parts concerned in the nrine dehydration are described in detail in 
this jMiper. Hie chemical composition of urine seems quite favourable for the 
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reabsorptiou of water. It consists of sparingly soluble uric acid and allanloin. 
One could surmise how the uric acid and allantuin arc kept in solution in the 
early stages of urine excretion; tlie urine may be slightly alkaine in the kidneys 
and the ureters by which the two components are kept in solution. When the 
medium becomes acidic in the coprodaeuin, these substances are crystallised out. 
The water left over after crystallisation is absorbed by columnar absorptive cells 
of the villi in the coprodacum, and the solid urinary pellet is shaped in this 
chamber. Mucous glands present in the region of the proctodaeum lubricate the 
faeces and the urinary pellet, for easy passage to the outside. 


78. Scalatioii of UronuAix hardwiekii Gray. 

IIHUPINDKR NATH SUI) and J. K. KlJlTll, Hoshiarpur. 

In Uromastix hardwiekii Gray a scale or a group of scales shows fairly constant 
number, form and arrangement and thus it is possible to give a precise descrip¬ 
tion of the scales of this species. Head and Neck Scaei;.s : Rostral—azygous, hexa¬ 
gonal; rostrosirals~'4 to 7; Internasals;—3 to 4; Suprauasals—2 to 3, squarish or 
pentagonal; Cuuthals—2 to 3, pentagonal or hexagonal; rrontonasals—variable; 
Interorbitals—peutagonal or hexagonal; Interparietal—azygous, pentagonal, parietal 
‘eye’ visible; I’arietals—variable; Occipitals—anterior squarish or pentagonal and 
|)osterior granular; Suprc.oculars—numerous; Superciliaries—variable; Circumor- 
bitals—variable; Dorsal Nuchuls—granular, subequal; Prenasnls—1 to 3, squarish 
or pentagonal; Na.sal—irregularly shaped; Pastnasals—1 to 3, squarish or penta¬ 
gonal; Subuasals—2 to 3; lyoreals—3 to 4; Lorilabials—6 to 9; Preoculars—3 to 4, 
squarish or pentagonal; Suboculars —1 to 9, second from posterior end enlarged; 
Pustoculurs—6 to 8; Ciliaries—double row on each eyelid, rectangular; Palpebrals 
—granular; Snpralabials—10 to 14; Temporals—variable; Auricular lobirles—^ to 9, 
feebly denticulate; lateral Nuchals—granular; Mental—azygous, pentagonal or 
hexagonal; Postmentals—3, pentagonal or hexagonal; lufralabials—13 to 17, penta¬ 
gonal, posterior very small; Sublabials—^longitudinal rows except posterior most; 
Chinshields—elongated, pentagonal or hexagonal; Postgenials—mostly pentagonal 
or hexagonal; Gulars—granular; Ventral Nuchals—agranular. Body and Taii, 
Scaeks : Dorsals—granular, sulx:qual; Ventrals—smooth, squarish or pentagonal, 
transverse rows, Imbricate; I’reanals—granular; Dorsal Caudals—large spinose scales 
in 31 to 33 cross series separated from one and other by 1 to 6 rows of small 
granular and large unicarinate scales, spinose scales juxtaposed and 18 to 23 in 
a cross series at maximum width of tail; Subcaudals—transverse rows, smooth or 
carinate. Scales or ths Limus : Suprabrachials—large, oblique rows, towards 
elbow small and irregular; InfrabrachiaLs—granular; Prebrachials—rhombic and 
granular; Postbrachials—granular; Supra antibrachials, squarish or pentagonal, 
oblique rows, towards elbow granular and irregular; Infra autibranchials—^granular; 
Preantibrachials—variable; Postantibrachials—^variable; Snpracarpals—rhombic or 
squarish, imbricate; Infracarpals—^variable; Suprafemorals—anterior half rhombic 
or i>entagonaI and posterior half granular and spinose; Infrafetnorals—variable shape 
around ‘fenioro-pre-anal pores’, anterior to latter rhombic or rectangular and 
posterior to latter granular; Prefemorals—rhombic or squarish, slightly imbricate; 
Postfemorals—grannlar; Snpratibials—granular and spinose; Inf^tibials—obliqne 
rows, imbricate; Pretibials—unicarinate rhombic, imbricate, oblique rows; Snpra- 
tarsals—variable; Infratarsals—rsqnarish or pentagonal, unicarinate; Shpradigital 
lamellae—hexagonal, single row on each digit, slightly imbricate; Snbdigital 
lamellae—hexagonal, carinate, single row nnder each digit; Pre and postdigital 
lamellae—rhombic. ? . 
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79. Tb« skuH of CroewUlaa palaatrit Lnws. 

P. N. MATHUR, Ajmer. 

The present investigation comprises a morphological stndy of the shall of 
Crocodilus palusMs I<esson. The sknll is monimostylic, akinetic, and diapsidan. 
Tlie occipital constitnents are distinct. The occipital condyle is formed solely by 
the busioccipital r the exoccipital lamellae support it laterally bnt do not participate 
in its formation. The parietals and frontals are united. The orbitotemporal 
vacuity is divided into two parts, the orbit and the infratemporal fosiia. Tlie 
suprateuiporul fossa is small and closed while the post tenipornl fossa is absent. 
The lateral temporal vacuity is open behind exposing part of the quadrate. The 
lacrimal is perforated. The nasals reach the premaxiline and the nasal septnm is 
a prolongation of the partly cartilaginous and luirtly membranous interorbital 
septnm. l*be choannae lie far back at the base of the skull. The maxillae, pala¬ 
tines and pterygoids unite to form a secondary palate. The prevomers lie hidden 
underneath the secondary palate. The vomero-nasal openings or Jacobson's fora¬ 
mina are absent. The .snout is elongated due to extension of the maxillae. The 
upiier jaw bears 16-19 thecodont teeth out of which 5 belong to the premaxilla. 
The preinuxillo-maxillary suture is transverse. The processus nasalis of the pre- 
maxillae separates the nasals. 

Bach mandibular ramii is coni]K)3ed of 6 pnenmatic liones beset with 15 theco¬ 
dont teeth. The spleuial also contributes to the formation of the symphysis. The 
processus retroarticuloris articniateg with the elevated expansion of the pterygoid. 

The characters indicate a progress in evolution in relation to other reptiles' 
and point to Dinusanrian affinities bnt do not entirely support tlie descent of 
Crocodiles from the latter. 


80. The arteria laryngo-trachealis of Calotas varucolor (Daud). 

T. S. PIIvLAI, Bangalore. 

The statement of Von Benimeleii (1881) that the arteria laryngo-trachealis can 
always be seen in Bacertilia is increasingly being recognised by various authors. 
'In Caloles versicolor, as in other forms, the artery arises from eacli pulmonary 
artery somewhat beyond its origin from the pulmonary trunk. The two arteries 
thns formed run forwards lying one on either side of the trachea in close associa¬ 
tion with the respective vena lateralis. The left arteria laryngo-trachealis is 
considerably larger than the right extending to the larynx, giving rise to arteries, 
along its course, to the trachea and larynx and series of larger ones branching 
Iirofnsely to both sides of the oesophageal, pharyngeal and buccal regions where 
they end in capillaries. 

The extensive vascular supply to the pharyngeal and buccal regions from the 
arteria laryngo-trachealis clearly indicates the existence to a certain extent at 
least, of a bncco-pharyngeal respiration in Calotes. A vessel similar to the one 
mentioned and having the same relationship to the pulmonary artery occurs in 
some of the Ophidia. This branch of the pnlmonary artery supplies blood to the 
so-called 'tracheal Inng* of the snake which sut»erves a respiratory function 
(Bellairs* and Underwood, 1950). From what is mentioned one cannot but feel that 
the arteria laryngo-trachealis of Lacertilia and . the branch of the pulmonary artery 
proceeding to, the 'tracheal lung* of the Ophidia are homologous structures, and 
one of the original fongtions was tiie transmission of blood to special organs of 
respiration. It is then difficult to resist the conclusion that the presence of the 
arteria laryngCHtrariMalts, tiiongh showing varying degrees of degeneration or even 
loss, as in most of the snakes, is not merely a lacertilian bnt also a lepidosanrian 
feature as inritea ritaneelves heve^deeranded .from a lacertilian ancestor. 
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81. The derelopmeot of the vertebral colunm in Caletea venicolor (Daud). ' 

K. M. KADA.M, Bangalore. 

The development of the vertebral column in Calotes has been studied from, 
a very early stage (3 nmi.) throngh a series of successive stages uptoHhe almost 
adult condition. The notochord is cylindrical in the early stages being surrounded 
by a thin notochordal sheath. It becomes differentiated into a moniliform 
stntcture by constrictions and dilatations in the intersclerotomic and intrascle* 
rotomic regions respectively. The perichordal rings develop surrounding the 
dilated parts of tlie notochord from tlie proliferations of the sclerotomes. The peri¬ 
chordal rings become connected by mesenebymatous tissue to form a continuous 
perichordal tube. It becomes segmented into a series of vertebral segments. 

In the early stages intrasclerotomic fissure is noticed separating the cranial 
and caudal halves of each sclerotome. The anterior half of each perichordal ring 
is surrounded on both sides by the cranial half of a sclerotome while its posterior 
half is surrounded by the caudal half of the .sclerotome in front of it. The basi- 
dorsals arc connected by a supradorsal cartilage forming a complete neural arch. 
In front of and behind the cartilaginous basidorsal arch there are connective tissue 
arches which ossify without passing throngh a cartilaginous stage. The dorsointer- 
vertebrals become divided into pre and postaygapophyses by the extension of a 
strand, of connective tissue cells. In the caudal region the basiventrals are. 
connected by an intraventral completing the haemal arch. There is no fibrous 
layer or any other weak spot in the cetmm of the caudal vertebrae. 

There is no trace of the capituliim even in early stages. The rib articulates 
with only one head uith the diapopliysis of tlie centruuK There is a neuroceutral 
suture near the base of the basidorsal. The centra of both the atlas and axis 
vertebrae are formed in a typical manner. The plenroceiitrum of the proatlas 
is fused with the anterior end of the odontoid process which does not ossify. 
The luoatlas is burned from the half segment left over during the s^*condary 
segmentation, between the first cervical vertebra and the occipital region of the 
cranium. A separate notochordal dilatation is noticed in this region. Only in the 
first six cervical vertebrae basiventrals are present and these arise as unpaired 
elements at the anteroventral ends of tlie vertebrae. 


(viii) Mammals 

82. Extinct and vanishing mammals from the desert of Rajasthan and the problem 
of their preservation. 


ISHWAR PRAKASH, Jaipur. 

Descriptions of Jerdon (1967, Mammals of India), Blandford (1888-91, F.B.I.) 
and Adams (1899, Western Rafputana States) show that some of the mammals 
were most abundant in the desert region. However, during a study of the verte¬ 
brates of this region, it has been found tliat many of these species were either exter¬ 
minated or were on the verge of extinction. The Black Buck, Anlilope cervicapra 
rajputanae; the leopard, Panthera pardus and the Indian wolf, Canis lupus pallipes 
have considerably reduced in number. Others, such as the lon^ared hedgehog, 
Hemlechinus auritus collarls; the Indian flying fox,. JHeropus g. gtganteus; the 
Caracal, Caracal caracal and the Indian de.sert gerbille, Merhnes hurrianae have also 
suffered a great decease in their population. The paper deals ^ith the probable- 
causes of this .rednction during &e past ,liunflred-yMu:a.. .It U snggesjt^. thgt;,-^^^ 
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following places may be declared aa Game Resare or Saimtaries and fbe 
noted against them may be preserved there in. 

Sardar-Samand, Jodlipiir—Black Back, Gazelle, Nilgai, Wild-boar. C^tal ax|d 
Sambbar may be introdnixd. 

Gajner, Bikan«—Gazelle, Black Back, Wild-boar. Sambhar may be 
introdnced. 


83. Hypertrophy of the bullae tympanicae in the desert mammals. 

ISHWAR PRAKASH, Jaipur. 

Heim de Blasac (1938) first analysed the phenomenon of hypertrophy of the 
bullae tympanicae in the desert mammals. Bodeuhcimer (1953) states that about 
80% mammals from the west of tlie Sahara desert showed a definite hypertrophy 
of the bnllae. Similar facts are known abont the desert animals of Central Asia 
and America. However, no information is available about the mammals of the 
Indian desert. 

During a study of the vertebrates of the desert of Rajasthan (a project aided by 
U.N.R.S.C.O.), cranial measurements of des.ert forms were compared with those 
of corresponding non-desert types. This comparison revealed that the auditory 
length of the desert mammals was above 30% of the condylobasal length. The 
length and breadth of the tympanic bnllae were above 22% and 16% of the 
condylobasal length respectively. However, in he mammals from the non-desert 
region these values were considerably low. 


84. Studies on the biometry end habits of Bombay rats. 

P. J. DBORAS and M. S. GOKHADR, Bombay. 

Th|8e studies pertain to the different measurements done on 2184 rats, which 
included 1004 males and 1180 females. The rats were picked up from the collec¬ 
tions brought to this Institute each Bandicoota bengalensis, Bandicoota maldbarica, 
Mus musculus, and Suncus caeruleus. 

The measurements were limited to the length of the body, neck, head, ears, 
and tail. They also included tlie rings on the tail, the number of mammae, the 
number of vibbrissae, shape and size of the pellets, and the weight of the body. 
The shape of different rat burrows and their preedlng habits were also investigated. 

The statistical analysis of the data gives figures which could be used in the 
identification of these rata. 


(ix) Comparative Phydlology 

85. CMuparalive study of the water and total solid eoateat in the skeletal muscles 
of some vertebrates. 

K. M. ALRXANDRR, Delhi. 

The amount of water and total solida in the skeletal muscles of twenty 
representative vertebrates was studied. A general survey of the results obtained 
in the present investigation reveals, that there is a gradual and pro^wsive 
contentratipn of the'musde protoplasm along the phylogenetic series, from the 
freshwater fishes to birds and nmnunala. 

The xnaHhe fishes iltow i- gi^ter pn^jortimi of total solids than the fredi. 
water fisheii ■ atid' amphibhutS.' The , avian and mamm alian; mnscles exbilfit the ^ 
greatest redh^on in llm wao^ end increase the anwwfit :^ 
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solids, thereby indicating, the greater metabolic activity and mnscnlar efficiency of 
these animals. As regards the representatives of each class, observations indicate 
possibility of variations within the group. While the variations met with in the 
fishes seem to be traceable more to differences in their habitats, those observed 
in birds can be accounted for, only on the grounds of their habits. 


(x) Cytology 

86. Cytology of three species of Coreid Bugs with special reference to multipie 
sex chromosome mechanism. 

M. K. DUTT, Delhi. 

The paper deals with a study of chromosomes in three species of heteroptera, 
viz., Homoeocertis (Otnauocoris) variabilis (Dallas), Cletus pugnator (F.), belonging 
to subfamily Coreinae and Ldplocorixa varicornis (F.), belonging to Alydinae. The 
diploid number of chromosomes in the tlnee species has been found to be 21, IS 
and 17 respectively. The oogonial metaphase plates of Cletus show 20 chromo¬ 
somes. The chromosomes could not be classified according to size in any of the 
species. Metaphase plates of Cletus are, however, characterized by a very large 
pair of chromosomes. As usual with the coreids, a pair of ‘m’ chromosomes are 
present in all the three species. The sex chromosome appears to be one of the 
medium sized ones in all. The sex determining mechanism in Homoeocerus and 
Leptocorixa has been found to be XO in the male while in Cletus it is 
XjXgO cf X,X,X,X, Q. The problem of the type number in the subfamily 
Coreinae and the behaviour of compound sex chromosomes have been discussed 
in the paper. 


87. Cytology of the mole germ cells of Hemidactyhu fla»iviri4Le Ruppell sit 
studied by the Phase—Contrast Microscopy. 

BHUPINDBR NATH SUD, Hoshiarpur. 

In this jjaper the morphology and the fate of tlie cytoplasmic inclusions of 
the male germ cells of Hemidactylus flaviviridis Ruppell have been studied in the 
living material under the phase-contrast microscope. The Golgi material in the 
spermatocyte stages is in the form of haphazardly arranged granules, giving a 
high phase-change. In the early spermatid stages the Golgi granules from a juxta- 
nuclear mass in which a few very small hyaline vacuoles appear. Ultimately the 
entire mass of Golgi granules is transformed into a single large hyaline vacuole, 
the proacrosome. The proacrosorae pushes the nuclear membrane downwards and 
during this process an acrosomal grannie is differentiated in the proacrosome. 
The proacrosome along with the acrosomal granule is finally converted into a 
conical acrosome, applied to the anterior aspect of the elongating spermatid nucleus. 
The mitochondria in the spermatocyte stages are in the form of long filaments, 
giving a lower phase-change than the Golgi grannies. In early stages of sper- 

mateleosis the mitochondrial filaments break up into granules. Ultimately some 

of tlie mitochondrial granules are sloughed off and the rest form the sheath of 
the middleplace which is bounded in front and behind by the proximal and the 
distal centiiole and laterally' by the fused manchette and plasma memtnane. The 

enigmatic chromatoid body gives a very low phase-change. It. apears and 

disappears without any apparent function. The ripe sperm consists of a long, 
curved nucleus, carrying a sthall conical aCrosome at its anterior end and a 
middle-piece followed 1^ a long tail at the posterior end, 
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88. StudsM OB Uw cliroBwsomm of aitidort Pardbta loftonirwit/ Hifipata KgliMMidh*: 

(LyOo>Uh«) and Solenops rodifataa (SoloBopidBo). 

G. P. SHAPMA and SOHAN SIKGH, Hb$hi8n>ur- 

The male chromosome complements of P. lahorensis, H. aglenoides and S. 
radiatus consist of thirteen, eleven and thirteen pairs of antosomes with a XXO, 
XXO and XXXO- type of sex meclianisms respectively. The chromosomes in all 
the three species are acrocentric. The sex chromosomes are rod-shaped and the 
two and three Xs in P. lahorensis and 5. radiatus are of equal lengths while the . 
two Xs are unequal in H. aglenoides. This size difference of the X chromosomes 
is qnite evident daring the leptotene and tlie metaphase I when they are positively 
differentiated from the antosomes as separate bodies. The general course of ' 
meiosis in all the three species is typical except the presence of a well marked 
diffused stage inbetween the zygotene and the pachytene in 5. radiatus. The first 
division is reductional and tlie second equational for both the sex chromosomes 
and the antosomes. The sex chromosomes are positively heteropycnotic tlirongh- 
out the mitosis and meiosis in 5. radiatus while in the remaining two lycosid 
spiders these show this differential behaviour only during meiosis. The preceding 
of the sex chromosomes in the first division is true of all . the three species. 


89. Studies on the chromosome complement and male meiosis in three spedes 
of the 'Jumping Spiders' (Plexippaa: Salticidse). 

G. P. SHARMA and H. D. SHARMA, Hoshiarpur. 

The chromosome complement of Plexippus paykulH, Plexippus sp. (No. !) and 
Plexippus sp. (No. 2) consists of 13 pairs of autosome.s and .the X,X,0-type of 
sex mechanism in each case. The antosomes as well as the sex chrosomes are strictly 
ucrocei};tric. The sex chromosomes are indistingui.shable from the antosomes during 
all the spermatogonial stages and can be identified for the first time, as hetero¬ 
pycnotic bodies in the premeiotic resting stage. The sex chromosomes assume 
different configurations during the pre-synaptic and the post-synaptic stages of the 
first meiotic division and maintain their identity as heteropycnotic bodies even in 
the spermatids. The general course of meiosis in all the three species is typical. The 
spiral structure of the antosomes like that in most of the insects during pro¬ 
phase II is, however, a marked feature in P. paykulli and Plexipptis sp. (No. 2). 
The first division is reductional botli for .tho anto.somes and the sex cliromosomes. 
The sex chrosomoraes form an accessory plate during metaphase I and precede the 
antosomes during the following anapltase. The second division is equational for 
the antosomes as well as the sex chrosomes. 


90. Sax chromoaonms and the male meiosis in Ltnordbsp. (Reduviidae-Heteroptera). 

Ram PARSHAD, Hoshiarpur. 

The male sex mechanism in Lizarda sp. is X,X,Y. Of these three sex chromo¬ 
somes two (X, and Y) are the smaltest and equal in size while the third (X,) is 
morphologically indistinguishable from the antosomes. This size relation oi the 
three sme chtomosomea is quite evident from diakinesis onwards and is a marked 
feature of metaphase’’H when tiie three elements form a psendotrivalent. 

The ; di|>]oid nnmher of chromosomes in this species is 23. ihe gmieral eottrse' ' 
of meiosis is typically hetcropteran so that the antosbmes divide reductionaily and ; 
the MX cluPi^sokB^ meioais I» whRe durihg meidsb 
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antosomes divide equationally and the sex chromosomes tedocUonally. Consequently 
fifty percent of the sperms produced carry X, and X, while the remaining fifty 
percent carry only Y. 


91. The chromosome complement end meioais in Antilochtu eoiuiueberti Fabr. 
and SeantiuB «o/acns Gerstaeck (Pyrrhocoridae>Heteraptera). 

RAM PARSHAD, Hosbiarpur. 

The diploid number of chromosomes in the males of Antilockus conqueberti 
and Scantius volucris is 27 and 19 respectively. The ntimber of chromosomes in 
A. conqueberti is the highest so far recorded for any species of this family. The 
male sex mechanism in both the pecies is XO-type, the X chromosome in A. 
conqueberti being the largest element, quite well marked in the gonial complement. 

The general course of meiosis is typically heteropteran in A. conqueberti while 
in S. volucris it is peculiar is that the primary spermatocyte after the contraction 
stage directly enters tlie diffused .stage so that the regular zygotene and the pachy¬ 
tene are altogether absent in this species. The sex chromosomes, in both the species, 
divides equationally during the first maturation division while during the second 
it is included in only one of the spermatids so that fifty percent of the sperms, 
thus produced, are with the X element while the remaining fifty percent are with¬ 
out it. 


92. Studies oa the chromosomes of the Spiders, Oxyopee ryvesii and Oxyopes sp. 

(Oxyopidae). 

G. P. SHARMA and K. K. TANDON, Hoshiarpur. 

t 

The chromosome complements of Oxyopes ryvesii and Oxyopes sp. consist of 
ten pairs of antosomes and XO-type of sex mechanism in each case. Both tlie sex 
chromosome and the antosomes are acrocentric in nature. Usually only a single 
chiasma is present in each bivalent, but some bivalents with two chiasmata have 
also been seen. The sex chromosome assumes different configurations at leptotene 
stage and maintains its identity even in the spermatids as a heteropycnotic mass. 
A diffused stage in between the pachytene and the diplotene has also been observed 
in eacli case. The first division ts rednctional and the second equational for both 
the antosomes and the sex chromosome. 


93. StudiM oa the chromosomes of the S^der, Lmueaago ibeorata (Argioindae). 

G. P. SHARMA and X. K. TANDON, Hoshiarpur. 

The chromosome complement of Leucauge decorata consists ci eleven pairs of 
antosomes and XXXO-type of sex mechanism. The chromosomes are thin and appear 
to be acrocentric. Out of the three X’s, one X is bigger than the remaining two 
which are almost of the same size. They are heteropycnotic and maintain their 
identity even in the spermatids where they are seen as a singhs heteropy^otic 
body. The bivalents have either a single chiasma or two. 

The first division is ieductional and the second equations! for both the auto- 
smnes and the sex chromosomes. 

The presence of three X^s has beett recorded for tiie first tiifie in this family.' 
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94. StudtM OB tho cliroBioibiBa lioluKvioBr ia duo* ^ bujUpB 

. P. S. MENON,'Delhi. 

The paper deals with the meiotic behaviour of chromosomes ia three different , 
genera of Homoptera, viz., Oxyrhachis sp., OHnotus sp. and Gargara sp., all belong* 
ing to the snb&mily Centrotinae of the family Mebracidae. Two genera Oxyrhachis 
and Otinotus are seen to possess the same diploid number of 21 chromosomes while 
Gargara shows 19 chromosomes in the spermatogonial complement. It has bem 
observed that between the three different genera there is noticeable variation in . 
tlie sizes of the chromosomes although a classification based on jth size difference, 
was not possible in any of the genera. In the case of Gargara a pair of large 
chromosomes is, however, notived. The X chromosome appears to be one of the 
medium sized ones in all the genera. The general coarse of meiosis follows the 
same pattern showing the XO-type of sex determining mechanism. The first divi* 
sion is rednctional and the second division is equational for the sex chromosome. 
The present investigation has added .two more genera with the same diploid number 
of 21 to the already known eight species showing the same number (Makino 1951 
and Rao 1956). Until more genera of Membracidae are worked out, it may be 
tentatively assumed that the type number for this family is 21. 


95. Mitotic sequence in the mesonephric cells of early Chick Embryos and its 
relation to basophilia and alkaline phosphatase reactions. 

SAMARENDR.^ MITRA and SIVATOSH MOOKllRJEE, Calcutta. 

The study deals with tlie rate and site of mitosis in the formation of mesone* 
phros and their relation to basophilia and alkaline phosphatase reactions, in early 
chick embryos. In 3 days Embryo, mitotic counts have been made in the different 
developmental areas of pro-meso-metanephros. In the pronephros region, cell- 
counts reveal no incidence of mitosis, except for a few stray cases observed. The 
alkaline phosphatase and the basophillic reactions in this area present a weak 
localisation pattern. In the mesonephros area, innumerable mitosis take place. 
The incidence of cell division seems to be higher in the middle region of tlie meso¬ 
nephros. The site of mitosis is restricted generally at the inner side of nephrogenic 
tubules and the duct. The alkaline phosphatase and basophilic test show the cells 
of the lumen portion, where active mitoses are taking place, are also sites for 
intense reactions. The cells of the outer side of the duct and the tubules, devoid 
of any active occurrence of mitoses, are also the area of the less reaction of 
alkaline phosphatase and basophilia. In .the metanephros area, the cells lie in a 
dormant way and no marked evidence df mitosis is observed. This happens also 
to be an area for less cytochemical reactions. In the embryos of 4, 5 and 6 days, 
the mesonephros cells consolidate and undergo progressive development and also 
become more intense in alkaline phosphatase and basophilic reactions. The 
importance of time an^ place of mitosis is discussed in relation to mesonephros 
differentiation. : 


99. Cytochemistry of X-ray action in Chick Embryo. 

SiVATOSH MOOKERJEE and ASOKE BOSE, Calcutta, 

;^e effedi of mdfetion ^ 0 ^ pattern of 5 cell substances 

alkidxne phesj^afe^^ btisf^dulia, ancleic adds, mucoprotein, and glycoti^; h4ye:^ 
been inyeisti^ted m embryos. Tim chick emifeyos aife expostd to ^ 

to aO(Kfe.aiid. ato':8n«iysbd-^'aj^ 
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48 hours of incubation. In all experiments following radiations (except for glycogen 
—which remains more or less constant) there are indications of an initial fall of 
the substance localisation pattern. Such effects are verifiable after 24 hours. 
However, the cell substances seem to compensate again almost .to the level of 
normalcy as observed in the embryonic cells after an incnbation of 48 ho^. The 
embryos radiated at lOOOr, exhibit a tendency of a sudden increase in the localisa¬ 
tion j^ttern of all subtances tested, the concentration of the substance localisations 
show however, a general fall off with the increase of dosage beyond lOOOr. The 
effects of 2000r are in the total failure of organisation marked by the very feeble 
localisation of the substance pattern. The implication of weakening of substance 
reaction to failure of induction have, been discussed. 


97. Cytochemical analysis of the effects produced by the action of delayed 
incubation in Chick Embryo. 

ASOKIi BOSE, Jhargiam, 

A cytoclicmicai aualysi.s of an unusual ontogenesis, resulting by the action of 
delayed incnbation in thick embryo has been worked out. Eocalisatiou patterns of 
the D.N.A., alkaline phosphatase and basophilia have been followed up in embryo, 
experimentally deterred incubation at different days by temperature fasting. More 
or less normal development results in the eggs undergone fasting of temperature 
for 7 days after laying. The cytochemical picture of embryonic cells shows normal 
reactions. With the increase of the temperature>fasting period, progres.sively the 
Fenlgen, alkaline phosphatase and basophilic localisations tend to present weak 
reaction in the cells. It is significant that the delayed embryo of 10 days appears 
also to be defective in its organisation pattern. The neural tube and notochord- 
somite show less cytochemical reactions and are also sites of developmental 
inhibition. The reaction of these three cell substances appear to be almost negative 
in the cells of the embryo, which has undergone a delay for 20 or more* days 
before incnbation. In such embryo there has been a complete failure of induction, 
and the blastoderm is a sheet of undifferentiated cells with definite .signs of deple¬ 
tion of their cell substances. 
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Abstracts 

I. PHYSICAL ANTHROPOLOGY 

1. Palmar dannatoglyphiea of the Juaags of Oriaaa. 

MANISH CHAKRAVARTTI, Calcutta. 

146 palm prints of 60 males and 16 female Juangs were collected daring the 
months of Pebruary-Morch 1056. These were mainly collected from Dhenkahal 
district in Orissa. 

The present paper deals with the frequency and distribution of the main line 
formula; axial triradii and on the thenar, hypothenar areas and between .the 
interdigitals. 

2. Ftngar Prints from Orissa Aborigines. 

S .S. SARKAR and A. R. BANKRJKB, Calcutta. 

Daring February-March, 1956 finger prints were collected from among the 
following aborigines in Orissa; Juang (male—74, female—17) ; Sahara (male—54, 
female—9); Khond—16; Pano—15; Santal—II; Gond—9; Munda—6; Pauri Bhuiya—6; 
Townra—3 and Kisan—3. The data were largely collected from the districts of 
Dhenkanal, Pal Lahara and Keonjhar. A detailed analysis of tire various types of 
finger^ print patterns has been made in the present paper. 

3. The Knboi Nag*. 

T. C. RAY CHAUDHDRI, Calcutta. 

In this paper an attempt has been made to decipher the racial history of the 
Kabuis, one of the Naga tribes of Manipur. On the basis of a number of somato- 
metric measurements and somatoscopic observations on 100 individuals, they ani 
found to be short, mesocepbalic, hypsicephalic, mesoprosopic, leptorrhine and 
meso-opic with straight black hair, scanty beard and moustache, brown skin colour, 
brown eye colour, occasionally oblique eye, straight nose and moderately prominent 
zygomatic arch. From a farther analysis of the somatic data it appears titat short- 
medinm-mesocephalicdeptorrhine, short-medium-dolichocephalicrleptorrhine, and 
short'medium-mesocephalic-mesorrhine are the main constituent elements with a 
strong dose of Mongoloid element, as proved by tlie somatoscopic observations. 


II. CULTURAL ANTHROPOLOGY 
Culture change 

4k Rimv ctAuie aBfd 'Uiioi^^ ch a n ges. 

; ; ■ BHASANANDA .MOKHBRJBB, Caku^.^ 

. The Risi^, btigihally one of . the four clans of the Tipperah, thignfisd .to TVipil^ 
round about IjRh tnujiuty. .Tlwy were endogamons and matr^e Udtb pat^i 
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cousins was the rule. Joint family system was the tosis rOf their social organisa¬ 
tion. It is observed at present that there are two fraternal dans, from each of 
which a number of lineages developed and two concepts of kinship —sandal (dose 
kin) and hochu (distant kin) determine jthe kinship. Cross-cousin marriages arc 
now in vogue. In Tripura, the Riang passed through five major periods during 
which changes in their culture occurred. The economic, political and religious 
organisations have been aflecfed. Changes in the economic organisation have 
enlarged the field of social participation. The political organisation was modified 
in llie beginning of contact with the ruling community of the state and became 
completely disorganized later on due to factions. Contact with Hindu refugees 
led them to worship Hindu deities and adopt many ritual objects of the Hindus. 
The changes being on the superficial level, have not vitally affected the social 
structure of the Riang. 


5. Cnlturct-change among the Onge of Little Andaman. 

N. DATl'A-MAJUMDAR, Calcutta. 

The Onge of Little Andaman Island, a Negrito tribe numbering about 200, 
depend for their livelihood on hunting, fishing and food-gathering. Cultivation is 
entirely unknown to Onge culture. 

Onge technology is very simple and based on wood, bamboo, cane, bones and 
shells. A complete inventory of Onge tools, weapons and domestic utensils cover 
only about 21 items, chief among which are bows, arrows, siiears, harpoons, wooden 
buckets, bamboo tubes, cane baskets, canoes and nautilus shells. Iron is however 
a recent innovation in Onge culture, but iron metallurgy is unknown to them even 
now. Though suitable stones are available in the island, the technique of making 
Stone implements has not been discovered by the people. They do not even know 
the art of producing fire, though they know the u.se of fire in cooking. Pire is, 
therefore, carefully preserved by means of smouldering pieces of wood. ■< 

As a result of their sporadic contact with the forces of civilization represented 
by the Andaman Administration, the settlers in South Andaman, and since 1948 
the research parties of the Department of Anthropology, Government of India, the 
Onge have already come to appreciate a number of foreign articles, e.g., tobacco 
leaves, tea leaves, sugar, matches, iron implements and aluminium utensils. They 
occasionally get some of these articles by way of present either from the Administra¬ 
tion at Port Blair or from the anthropological research parties visiting Little 
Andaman. But the demand for these articles of foreign origin, and especially for 
tobacco leaves, has grown so much that they have begun to barter away their valuable 
honey and shells for these objects. 

The cultural changes menHoned above show ttiat the Onge are in a process of 
transiton from a prelithic age to the iron age, and from a pre-barter economy to 
a barter-cum-money economy. These changes, though at present touching only 
the fringe of Onge culture, liave an important significance for Onge society. The 
Onge who till very recently had an autonomous, self-contained and isolated social 
system and culture is now slowly but surely becoming a part of a wider and more 
complex society and civilization. 


6. The Mvthnvaa of Travaacoro: their cultural heritafe. 

K. GNANMBAL, Calcutta. 

The Muthuvan are classified as one of the groups inhabiting the hilt tilopea 

of the High Ranges of T. .C. Statsji Tbdr popnUtion humbeted abfrat 1^301 
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according to the Census Report of 1931. In appearancej physical characteristics 
and dress, they compare closely with the Tamils of the a^oining diatiicti of 
Madras State. 

The Mnthnvra claim Tamilnad as their original home. An examination of 
Tamil literature in regard to the regional, ecological units of ancient TamUakam 
was comprised of regions'like the kurinchi, the land of the hill folk, arid miillai, 
the pastoral areas. This strengthens the claim of the Mnthuvan as belonging to 
the Tamil districts. The origin of the name Muthuvan, interpreted in the light 
of Tamil literature is a pointer to the cultural heredity of the group. An mter- 
pretitive study of the clan-names of the Muthuvan, and their connotations reveal 
vestiges of an antiquated social structure composed of occupatioual units. 

Bites and rituals are links connecting the forgotten and vestigeal elements of 
a culture. Hence a study of the traditional beliefs implied in the funerary ritual, 
with the symbolism involved in the chants, mentioning the Mother Barth, Siva 
and skull also helps in understanding the cultural continuity of the group. The 
significance of the interpretation given by a Muthuvan mantravadi of the cooking 
of rice on the sixteenth day following a death, is pointedly reminiscent of the 
Kala velvl, thanksgiving orgy of the ancient Tamil kings. 

The cultural tenacity of the group is shown by its nomenclature and its celebra¬ 
tion of thai-pongal, the harvest festival of the Tamilnad, amidst the Malayalee 
surroundings. 


Religion 


7. Double Sex—or Divine Couple? 

U. R, KHRENFEl/S, Madras. 

The Khosi concept of God comprises both sexes (U Blei—Ka Blei), though the 
masculine is more commonly stressed.The Garo creator god {Tatara Rabuga) is 
male though a goddess (Noslu Nopantu) fashioned the earth on his command. 

An analysis of I/yngngam concepts of God has been made which shows the 
Khasi pattern, though with some stress on the feminity of God (Ka lawbai). This 
is compared to a so far not yet recorded Western Khasi theogony from Nongstoin, 
containing ancestral pairs. 


8. Religious ideas of the Lodhas of West Bengal. 


PRABODH KUMAR BHOWMICK, Calcutta. 


The Lodhas of Midhapore in West Bengal, once treated as a Criminal Tribe, 
are a tribal people, but their religions practices are closely related to those of the 
Hindus, which is evidently due to close and prolonged contact with the latter. 
Even then the divergent between the two sets of religions practices is wide 
enough to present an interesting case. The author has given a brief record of the : 
peculiarities of the socio^eligious beliefs of the Lodhas which, in certain cases, 
border on bigotry and mystification. As they are edncaticmally and economically 
an extr^ely backward p«»ple, it is natural that their obsessions in regard to 
certain social and ceUgions practices are very great. What are these obsessions 
and where they differ from Ihe otiier religions groups, specially the Hindus, will 
be manifest from this abort paper. The author has, however, tried to ptesent the 
interesting features of their behavionr both from tiie sociar as irall 


points of view.^ 
lii-Ad 
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Social orgaaiiatioB 


9. Ob PolyaBdry. 


K. P. CHATTOPADHYAY, Calcutta. 

In this paper the writer examines the current views on the occurrence of 
polyandry in different areas and the factors underlying this custom. In every case 
the available data is submitted to a careful test .to ascertain whether it is true 
polyandry or cicisbeism. Instances are noted of confusion in the use of terms 
by noted anthropologists. At the end, his conclusions are noted. 


10. ProlinuBary Botes ob Rajput Hypergamy in Gujarat. 

A. M. SHAH, Baroda. 

Rajputs are divided into exogamous clans. A lineage of one clan takes wives 
from lower lineages of other clans and gives daughters to higher lineages. A 
lineage canot give daughters to a lineage from which it takes wives. Tliougl) 
a lineage can take wives from all lower lineages and give daughters to all higher 
lineages it does not cross a particular range. 

Different lineages of a clan have different status in different areas depending 
upon political status. Rulers of princely states are at the top, landlords in tlie 
middle, and peasants at the bottom. Different lineages have different customs 
according to status. All the members of a lineage follow the same customs 
irrespective of status differences and command equal respect from all members of 
a lower lineage. Status differences within a lineage have relevence in selecting a 
spouse within a particular range. Preference for sororatic marriage strenj^thens 
hypergamy. 

A century ago the highest clans practised female infanticide because there was 
no clan above to whom they could give their daughters in marriage. The lowest 
lineages take wives from the lower caste of Kolis. In the end, Rajput hypergamy 
is compared with Patidar hypergamy and endogamy. 


11. The bachelors’ dormitory amoag the OraoBs. 

.SUBRATA ROY, Calcutta. 

The moribund primitive tribal institution, st^ed as Jonkh^erpa (i.e. "Bachelors’ 
Dormitory") among the Oraons of Chota Na.gpnr has at present completely dis> 
appeared from most villages, while in others it has gone underground. In villages 
around the Ranchi-Ix)hardaga road however, the Jonkherpa openly flourishes even 
to-day. The PeUerpa i.e. ".Spinsters’ Dormitory” is now practically a thing of 
the imst. 

Jonkherpas may be clas.sified into (i) primitive and (ii) modem types, (i) The 
primitive dormitory is a long mud*walled, tiled hut, and still persists to retain 
the offensive indoor urine-pit and phallic post. Village bachelora mostly sleep 
here at night. At the adjacent Akkra or dancing ground, thejb enjoy evening 
dances, with village maids. 

(ii) The modem dormitory is a brick-built hut, bereft {tballic post and 
urine-pit. Few bachelors stay here at night. It often serves as a guest hohse. 

Its management is vested in at least three Dhangar-lfahatOs and I&rtwars, 
elected triennially, and collectively celled The intogtes of^ 
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have few dntiee towards the village in general. They dine at hbmc, and fte^y 
perform their private tMisiuess. Today the Jonkherfa Ms degenerated into a 
inere evening*clnbt where villagers gather to gossip, and perfonh ctonofo <fo 
moonlit nij^ta. 


12. Some aaitecto of the aooal orga n i a a tfa m of the Toto. 

B. K. ROY BURMAN, Calcutta. 

The Toto is a small tribe consisting of 314 souls living at the border of Bhutan 
and Jalpaiguri district in West Bengal. The tribe has ceremonial dual divisions 
of different forms, the most important of which is its division into two moieties 
Orangbei and Watengbei. During the May festival of the tribe, symbolical marriage 
between daughter of Orangbei and son of Wantengbei takes place. The former 
moiety is considered to be .superior in status. There are 13 clans, all of whom 
except one are exogamous. One clan bos two intermarrying sub-clans. The 
different clans occupy different well-dehned territories and some clans are said to 
have arisen by fission of mother clan due to shift of residence. 


Enthrography 

13. A short note on the Nattn conununity. 

PAKAMANANDA PRAMANIK, Calcutta. 

In Undivided Bengal The Natta community used to live in Saidpnr in the 
District of Raugpur (now in Kast Pakisthan) and was notified as a criminal tribe. 
Now they five in Ualisahar in three settlements near the ilalisahar Railway Staff 
quarters. The antlior noted that though the Nattas have been living in Bengal 
for ^leratiotis, still speak a corrupt form of Hindi, and their women dress them¬ 
selves in ghagra or skirt and in blouse, which is not dune by women of the same 
class in Bengal. They claim to have come from Bihar and have some affinity 
with the Dosadb caste. 

Some of the Natta have been converted into Christianity by Salvation Army, 
yet this change of religion has had little effect on the status of the persons within 
the commnnity. In marriage, ties between the Natta of the same religion are 
preferred, bnt this is not observed in actual practice. In their social functions 
only the Pasis, a liquor distilling caste, participate. 

With regard to economic life of the Natta, the report by .the neighbours and 
the Police is that even now they live mainly by theft in the railway train, or 
by illicit distribution of liquor, or some sort of traffic in women. The author has 
however found some of them employed in Government office and in the Railway or 
in other occupations. Their home environmeut and clothes were clean. An innocent 
disclosure of a 14 years boy proved much of their criminal affinity. Some of them 
received training in weaving, but there are few who pursue the art. They do not 
wish to live by the hard work of agricultnre. Because of their original criminal 
notoriety, it is also difficult tor them to secure service easily. 


14. A abort note on rim Banri caste of Heogbly District, West BwqpJ, 

This, is a short note on fonris of Ramnagtf, as village in the district of 
Hoogly, .Wtiit;l^ngai B8iu»^^^^^^ vills^ have thigiated ftom the 
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districts of Bankura and Birbhnm. In this particnlar village, they have settled 
down as agricnltnral labourers and become part and parcel of the greater economy. 
Their social and economic condition, and magico>religious ideas have been dealt 
with in the present paper. 


Crime eail Law 

15. Pattanu of la<lmw Tensien among diffwent castes of Dobhi Taliiqa (U.P.). 

U. GUHA, Calcutta. 

The study was carried out in Dobhi taluqa of Jauupur district, Uttar Pradesh 
in 1952-53. The object of the study was to find out if there was in-law tension 
among the various castes of Dhobi taluqa and if so to what extent the patterns 
of tension differed in different castes. 

In this paper only (i) the mother-in-law and the daughter-in-law tension and 
(ii) the sisters-in-law tension have been dealt with. The informants were selected 
from the following castes: Brahmin, the Chhatri and the Kayastha (referred to 
as ttie Group I); the Ahir, the Nuniya and the Kahar (referred to as the Group U) 
and the Chamar (referred to as the Group III). Information was collected from 
121 families. A brief sketch of life supplemented with a few questionnaires was 
recorded from each. 

The conclusions drawn were (a) the in-law tension is the highest in the Group I, 
(b) The patterns of tension are different in diherenc groups. The Group 1 has more 
tension between the mother-in-law and the daughter-in-law while in the other two 
groups, the tension level is much higher between the sisters-in-law. Again, Group 1 
suffers more from the tension arising out jealousy; Group II from tension due to 
economic disparity between the in-law families, while the main source of tension 
in Group 111 is poverty. 

(c) The attitude towards the removal of tension are different in different 
Groups. Group 1 shows more passivity and bows down to the inevitable more 
readily. Persons belonging to Group II show more aggression. They prefer to 
take matters in their own hands and separate from the families. Group Ill people 
seem to be unable to cope with the miseries of life and many opined that death 
is the only solution. They appear to suffer from more intra-aggression. 


16. Crime and pmuskmeat in e Munde village. 

SACHCHIDANANDA, Ranchi. 

Detailed information on the legal system and the general political set up of 
the Munda of Chotanagpur is not yet available. The Munda are one of the most 
ancimt tribes of eastern India and are credited with having a well organized 
system of administration with the Maharaja of Chotanagpur at the head. The 
system was broadbased and decentralized and a great deal of power rested with 
the-village elders and the tuUu (village) panchayat. There was a tegular system 
of appeals in courts arranged in a hierarchal order. The union of a group of 
villages was called a Parha and cases were tried by the Parka panchayat. The 
highest court was a joint meeting of several Parha. 

In one remote comer of the Ranchi district this system is still working 
vigorously witii some changes necessitated by the new; influences received from 
outside. A review of fifteen cases at village, Parha and joint Parha levels bearing 
on crime and punishment at RORNARA, a Christian Munda village 45 miifs 
south of Ranchi reveals some important facts. 'Hie verdicts of the traditional 
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courts command greater respect than those of Government Grain ^chehri or 
magisterial courts. The fear of retribution for giving false evidence is growing 
less. The Munda resent the formation of new elective pauchayats when they haye 
already their traditional judicial mechanism. Strengthening the existing traditional 
system and utilizing the Parha meetings for welfare work would create in the 
hearts of the tribals new confidence and faith in the Government. 


Demography 


17. A note OB Social Mobility. 

.\NDRB liJSTfiUvLK, Calcutta. 

A. survey was carried out in the office of the Calcutta Curporutiou to study the 
degree of socud mobility among a certain section of the clerical staff. The results 
of the investigation have been presented in a tabular form. 


18. Demognvhic study of a Rabha village (Assam). 

BHUBAN M. DAS, Gauhati. 

In this paper an attempt has been made by the writer to present a demographic 
picture of a Rangdani Rabha village of Goalpara District, Assam. In doing so, 
analysis has been made of family size and composition, age-group, sex-ratio and 
marital condition of the total population of the village. 

It has been found that the majority of the families are small in size; and 
simple type of family occurs dominantly. In the total population, the unmber of 
female members slightly exceeds that of males. The percentage of senior members 
(above §0 years of age) is significantly low. Child marriage is not encouraged by 
the Rabhas of Salpara. Cases of divorce and re-marriage are very rare. 


Prehistory 

19. Migratory factors of mill labour in Howrah and resultant changes in thw 
food and recreational habits. 

SURBNDRA KUMAR NAVDAKHA, Calcutta. 

Study of the out-migration of the rural people of Uttar Pradesh and Bihar to 
Howrah Jute Xudnstrial Belt reveals various factors, including economic and social, 
and some selective factors like age and feasible-predisposition, which influence 
the migratory activity. The migration is described as a shift-over movement. 
Changes in food end recreationai habits are also recorded. Random sampling was 
applied for surveying and interviews were based on partially pre-controlled 
questionnaires. 


20. MIcmU th I c Industry of Singhkhum. 

and DMA CHATURVBDI, Calcutta. 

microiitfas described te tiiis paper were found in the valley of tiie dtmjai 
river near Chukradharpum in Shiighbham district of South Bihar, adjacent to the,' 
oelt-site diapered The find* imtinde blades, points, arrowheads, blade - 
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and core scrapers, geometric forms and a psendo-awlt besides cores and waste 
flakes. A detailed classification of the finds has been attempted in .this paper. 


Applied Anthropology, Museology etc. 

21. The Gnjjar Problem t A study in Social and Eoomunic Welfare. 

A. N. RAINA, Srinagar. 

The problem of the Gujjars has so far been a problem of uom.'idism. In 
undivided India mobility of these tribes involved little danger in so far as these 
unruly people lived in regions of higher altitude in summer and at a lower 
altitude in winter. Their migratory character presented no serious problem. 

'In the State of Jammu and Kashmir the Punjab plains have attracted as 
many as 4,02,781 (jujjars wlio move across the mountain passes to the surrounding 
hills of the Kashmir Valley in summer. Now that the frontiers have been laid 
down between Western Pakistan and tlie State of Jammu and Kashmir, there is 
need of settling the Gujjars down in pastoral and agricultural pursuits, in the 
interest of peace between the two states. 

In a population of 40 lakhs, 4,02,781 Gujjars form a valuable element of the 
State population, which, if looked after properly, will rise in the social scale to 
play it's part in shaping the future. 


22. Amngement of apecimens in an EthuograpluG Museum for Applied Anthro* 
pology. 


B. K. ROY BURMAN, Calcutta. 

The present practice of labelling of museum si)ecimens with reference to 
single system of classification has concealed the fact of cross*cultnral difference 
of role of different specimens and thus has created much confusion. The author 
has suggested that a Museum connected with applied anthropology, which is 
e.\pectcd to help in bringing about desirable clumges in the standard of living of 
the people and in the pattern of utilisation of the technical achievements of man¬ 
kind should study the place of the specimens in the life of the specific people 
under specific conditions and arrange them accordingly. The author has thus 
examined the specimens collected by the Cultural Research Insti.tnte of West 
Bengal depicting different aspects of life of different tribes of the State and has 
given suggestions fur classifying some of the tj'pologically. similar specimens 
under different groups in conformity with tlieir role in the cultures concerned. 
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Abstracts 

A. MEDICAL SECTION 

1. Pollen annrejr in Rajasthan in relation to Pollen AHergy. 

R. M. KASLIWAL and J. P. SETHI, Jaipnr. 

A pollen survey in Rajasthan has been conducted as a preliminary step 
towards finding out the allergenic pollens. During the last one year that 
this work has been carried out, a ‘Pollination calendar’ showing the seasonal 
prei>onderance of various pollens has been charted. For this purpose a field 
study of the local botanic flora has been done. Plant specimens are collected, 
identified and their photographs taken. Seasonal collection of pollens from such 
plants is done in glazed paper bags, their drawings made and photomicrographs 
taken for future reference. A daily census of the concentration of various types 
of pollens of grasses, weeds and trees in the atmosphere has also been studied 
all the year round. Aerial study of pollens is done by gravity slide method of 
Hyde using a standard sampling device (Durham). A co-relation of aerial pollen 
concentration and incidence of respiratory allergies l>oth in-patient and out-patient 
departments of S.M.S. Hospital Jaipur, has also been carried and it is observed that 
this concentration is more or less directly proportionate to the rise in incidence 
of respiratory allergy cases. 


2. Studies on laflueaae. 

D. W. SOMAN and Y. S. NIMBKAR, Bombay. 

With the establishment of a W.H.O. Influenza Centre at the Institnte in 1951, 
efforts were directed mainly to the isolation and typing of influenza strains. 
Inspite of absence of any widespread epidemics in the country during the last 
five years, 14 strains of I^nenza Virus were isolated from about 110 throat-washes 
subjected to the isolation procedure. All these strains excepting one, which is 
recently isolated, have been serologically typed and confirmed by the World 
Influenza Centre, London. 

The main difficulties faced in this work were; (1) the paucity of material 
referred to the laboratory due to absence of large-scale epidemics, (2) the reluct, 
ance on the part of patients to part with blood, and (3) in certain cases the 
infbrmatidn about the illness was received very late after the onset, with the result 
that the chances of isolation of the strain tecame remote. 

it was observed that use of only standard strains and their homologous sera 
in 'Haetnagglutination inhibition test for ts^ping does not give clear-cut results. 
This difficulty was overcome by including some of the recently isolated strains and,, 
their homtflpgous Stttiserav 

but of R. strahisV’i^ were typed as **A” and 3 were found to belon^v 

to type isola^oit procedure was also accompanied by serolo^cal examina-.. 

tioii of pati^ffi’ .a^ c^iKted. dttrmg acute and convales<*nt phaM of Uln^, ; 



346 


Ptoc. 44th Ind. Sc. Cong. : Part III ; Abstracts 

0 

3. Cempuuon q( T«xigeaicity Tests of C. Dipktlieim bp three <lilFereiit melliodB. 

D. W. vSOMAN and KUMARl K. C. PATEI/, Bombay. 

Till 1928 the standard method for testing the virulence of C. Diphtheria strains 
depended upon observing the cutaneous reaction following the iatracutaneous 
inoculation of pure cultures of C. Diphtheria. However, with the advances in 
research two more methods have now been introduced. In 1936 Bleck and 
Onchterlouy independently reported the use of an in vitro method for this purpose. 
The test makes use of the principle of toxin-antitoxin reaction in gels indicated 
by formations of specific lines at the points of optimum concentrations of specific 
toxin and antitoxin on an agar plate. 

The second method reported by Evans makes use of developing chick embryos 
for testing the toxigenicity of Diphtheria cultures. In this method pure cultures 
are inoculated on the choriocallantoic membrane of 9-10 day old embryos. The 
toxigenic strains kill the embroys in 96 hours, while with non-toxigenic strains 
the embryos survive till hatching. 

In the present study 36 strains of C.diphtheria including 3 non-toxigenic 
strains isolated locally were tested by all the three methods mentioned above. 
Good correlation was observed in the results furnished by the three tests. 
However, the agar plate niethcxl and the chick embryo method ere superior to 
g.pig test as they are more economical and simple in technique. 


4. Fmetionation of the soluble antigens of Pasteurelln pestis. 

N. V. BHAGAVAN, Y. S. NIMBKAR and S. S. RAO, Bombay.l2. 

The supernatant of plague vaccine was found to contain 3 antigens in large 
amounts and four antigens in small amounts when tested by gel diffusion 
precipitin test. The total antigens were precipitated by saturation with ammo¬ 
nium sulphate and tlie dry powder was extracted successively with ethylene glycol, 
diethylene gljrcol and saline. The first two extracts were antigenic and protective, 
while the saline extract was not protective. The three extracts represented fairly 
pure samples of each of the three major antigens. 


8. Some recent drugs in the treatment of Collapse stage of Cholera. 

H. N. CHATTERJEE and P. C. GHORAI, Calcutta. 

For raising the arterial blood pressure of pulseless cholera cases in the stage 
of collapse and for the treatment of peripheral circulatory failure, four drugs viz.: 

“Veritol” (B-p-oxyphenyl-isoprophyl-methylamine); 

“Syncalton” (p-methylaniino-ethanophenol tartarate); 

"Carnigen** (a mammalian organ extract plus racemic-p-hydroxyphenyl methyl 
amino propanol hydrochloride); and 

*‘Doca" (Desoxycorticosterone acetate were given a trial. 

“Veritol” was not able to raise the arterial blood pressure in any significant 
way when given intravenously with the transfusion salines in a series of 4 on si# 

"S 3 mcalton” raised and improved the blood pressure tempc^arily when inject 
intravenously. This beneficial effect could be prolonged if it was ^ven wifh saline 
transfusions followed by “Does” given intramuscularly. Thirty-six o-sno s were 
treated by ffiis combined method. 

“Camigen” when mixed with the intravenous transfusion fluids improved 
boA the systolic and diastolic phases of blood pressure, more d efi n itely *hn^ t the 
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‘'Syncaltou**—“DOCA" combinatioii. Twenty-oae cases received tfaia treatmcntk 
When however, given intravenously nndilnted it produced Tachycardia extra* 
systoles and hyperpiesia. 

Completely unresponsive cases were fewer with Syncalton-Doca combination than 
with Camigen. The former appears to be prefemble in children and the aged. 


6. Fnrtker obsmrvatieBs on the eontrol of Hypetpyrmua in Cholera. 

H. N. CHATTBRJBB and S. K. DAS, Calcutta. 

Desoxycorticosterone Acetate given intramuscularly in 10 mg. doses in 15 cases 
of Cholera prevented the hyperpyrexial reaction of cliolera and was also able to 
bring about a quicker deferveseuce as compared to control cases. 


7. A new node of growth and multiplication in Vibrio Cholera. 

MOITRA, N. M., Assam. 

1/oliin and llenrci noticed that spherical buds are thrown out terminally and 
laterally from tlie body of the vibrio cholera. Bruce-White demonstrated the 
spherical buds as secretory in nature. The author’s previous paper on theoretical 
and hypothetical considerations suggested that besides secretory cells, there are 
reproductive cells, (gonidia, conidia). To reveal the reproductive cells, the author 
rejected the old method of flagellar staining by Plimiuer and Fains method, 
jn'epared his slide in a modified way and on staining the slide for flagger staining, 
it was seen under the microscope with an oil immersion lens. I$mbr 3 'onic vibrios 
were seen coming out of the reproductive cell (conidia or gonidia). 


8. Rok of various fats in the pathogenesis of Atherosclerosis. (An experimental 

study in the Chick). 

K. N. GODR and O. P. GUP'rA, Agra. 

The influence of exogenous lipids in the diet has been emphasised as one of 
the important contributory factors in the pathogenesis of a therosclerosia. For 
experimental purpose six groups of four chicks eacli were taken for this study. 
The basic diet of each group was ‘bajra’. The experiment was carried out in six 
groups witli four chicks in each group. One group fed on this served as control 
and the other groups in addition were given cholesterol, 'ghee*, 'dalda*, cocoauut 
and mustard oil for a period of 32 weeks. 

At die end of 32 weeks, the experimental period, it was observed that 0-5% 
cholesterol produced a therosclerotic lesions in the aorta and coronaries white 
'ghee* and different vegetables oils in 15% concentration could not do so. These 
neural fets, however, produced fatty changes in the liver. The atheroslerotic 
lesions consequent upon cholesterol feeding were associated with a gross rise in 
plasma total cholesterol (P.T.C.) and also there was increase in the total choles- 
terpl/paslanm lipid phosphonu ratio (C/P ratio). 'Ghee* and vegetable oils did 
hot produce any ap^redable rise in P.T.C. or C/P ratio but produced inhibitory 
effect ira dietary intake ai^ retardstion of growth and development. Ont of these 
fets 'dalda* hhd the worst inflnence mi growth. Cholesterol produced no shch 
deleteriottaVeffectii;: 

Oar eiQiierhhehtal atodies reinforce cbolesterel Hjdd concept of athere^t^s,: 
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9 , Liver functran te«U in Congestive Cardiac Failnre. 

D, P. BASU and K. B. BAKSHI, Calcotta. 

13 cases ul congestive cardiac failure were studied during Uje %cttte illness 
and later after recovery. . 

Total cholesterol was estimated from the plasma based on the method of 
Sackett, free cholesterol was determined by slightly modified form of Clark’s 
adaptation of the digitonin precipitation method of Sperry. Cepluilin cholesterol 
was estimated based on the method of King, 

The following are the observations; 

(a) The abnormality consists in a rednetion of combinetl diolesterol of the 
plasnia. 

(h) There is a ron.gh correlation between the degree of liver enlargement and 
abnormality of I'/TxlOO, but not in all rases with the Cephalin cholesterol 
floccnlation test. 

(f) Patients with several previous episodes showed much smaller increase of 
total cholesterol during the recovery phase and in these P/TxlOO showed a 
continuing abnormal value with a residual liver enlargement, whereas, floccula¬ 
tion with cephalin cholesterol was not positive in all cases. 


10. Trvatment of Leucodermit with parenteral pituitary gland. 

G. PANJA and vS. N. CHAUDHURI, Calcutta. 

Pituitary gland therapy was tried in 50 ca.ses of leucoderma which ballled 
the routine treatment. Fresh intuitary gland was taken out of young goats or 
sheep, emulsified in Ringer’s s«jlution and was immediately injected intramuscularly 
deep into gluteal muscles once a week npto 5 or 8 as a rule or more. Improver 
jiient was noticed in three to four weeks. 6 cases were completely cufed, 21 
improved partially and 23 «lid not im])rove. The failure might lx: due to incom¬ 
plete treatment or it is possible that there might be some other cause of the 
disease besides the pitnitary MSIli hormone. Appearance of pigment on the lips, 
palms, soles and sides of feet was remarkable, as no other forms of treatment 
gave such a striking result. 


11. A preliminary report on the use of Placmital Extract in skin diseases^ 

O. PANJA and S. N. CHOWDHURY, Calcutta. 

Technique of the preparation of placental extract and tlie mode of its adminis¬ 
tration are given. The underlying principle in the nse of the drug is tliat 
a 'biogenic stimulator’ develops in the tissue when it is stored away from light 
at a temperature of 2°C to 4°C. Such a stimulator possesses the power of 
stimulating vital and regenerative processes in the body. The extract has been 
used with success in psoriasis, trophic ulcers of leprosy, lupus erythematosus and 
some other skin diseases. This is only a preliminary report and farther experiments 
are in progress. 


12. Clhkieal ohservatioas oa tlw iaeideaea af hypmpigiaeBtatioa af alda hi iataa* 
tiaal parasitic iafectiaas. 

K. C. SAHU, Cuttack. 

Hyperpigmentation (blackish discolouration) was observed in Mries of tutenty 
one patients, suffering, from Various itifes^nal-paasftitio i^fXiohV; l^se ^ intestinal 
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parasitea' produce directly or indirectly starvation, natrHidnal deficiencies and 
digestion upset proteins. Lack of proteins results in shortage : of tyrosinase 
and tyrosine and similarly protein lack might result in tissue shortage of (^steine 
and glutatliione with consequent pigmentation. The pigmentation might be due 
to all melanin being present in its black form owing to lack of reducing action 
of ascorbic add, depressing inhibitwy efiect of SH group and hence increasing the 
tyrosinase activity. 

Diagnosis in each case was established by repeated stool examinations by 
ordinary and in some cases by concentration methods and by elimination of other 
disea.ses like xVddisiun's disease, syphilide etc. by their appropriate investigations. 
Out of twenty one cases eleven were due to Amoebiasis, five due to Ascariasis 
and five due to .Ankylostomiasis. The incidence was highest in the age group 
20^, percentage of.incidence being 47-6%. Males constituted 71.5% of the cases 
observed, the incidence of males to females being in the ratio of 2^4 0 approxi* 
malely. One out these cases occurred in a female child, 

The pathogenesis of the condition is discussed. 


12 (a) Oa SehistoMBM dermatitis ta ladia—with a descriptioa of the caioal parasite 
—CerearUi srivastaval, a. sp. 

S. C. DUTT, Izatnagar. 

Although dermatitis is a very common condition in India especially among 
dshennen and agricultural labourers who conic in frequent contact with natural 
waters, schistosome dermatitis has not been re[>orted from this country. The 
present paper reports natural and experimental dermatitis due to a new cercaria— 
Cercaria srivastaval, n. sp,, shed by Lymnaea acuminata. 

specific diagnosis of the cercaria : Schistosome cercaria of the OccUala group. 
Mean dimensions in microns: Body 254 x 63; Tail-stem 452 x 41; Furcae 273; 
Distance of ventral sucker from tail attachment 81; Head organ 87 x 46; ventral 
sneker 27; Distance of eyes from anterior extremity 125; Intestinal caeca situated 
a little behind the nerve-mass. Penetration glands five pairs. Escape glands in 
nnemerged cercariae. rianie cell formula 2[3+3+(1)]. Emergence during early 
morning hours. Positively phototropic. Cliaracteristic attachement on the side of 
the container towards light by means of ventral sucker. 

The cercaria can be differentiated from others of the Oceliata group by its size 
and behaviour. Attempts to raise the adults of the cercaria were unsuccessful. 
Wild aquatic birds, especially ducks which frequent the pond in winter, may be 
the definitive hosts of the adult parasite which is probhbly a species of 
Tricb<d>ilharzla. 

Natural dermatitis was found to be common amraig the people who frequent 
the pond for collecting water chestnut and aquatic vegetation. Experimental 
dermatitis was produced in three human volunteers. 

i3. Use of Crotonyl-Nwtkyl-tolaidhie ia Pediciilosit. 

K. C, SAHIJ, Cattack., 

Follow^; the repOthl\ :<tf high acaricidal effect of Grotohyl-'N<etliyF' 
toluidide, oh btttnah beiughi ^9 drug under tlie name Burax was given a clihiefti' 
trial in. nine c»s». of Bsdieg skin clinic of SjC.B. Medical Colle^^ t^ 

Hospital,; Guttoeky ; It; is fp^^ to he a gtxid parasiricide for Pedidilosta 
corporis, apd eapiti^, ^ Ais ohttment ihto a 
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nonirritating base is effective against Pediculosis and has got a bacteriostatic effect 
on strepto and staphylococci, producing impetigo of the scalp due to scratcliing 
and does not irritate or harm the scalp and skin. !It is well tolerated by both 
the diildren and adults and no irritation or exanthematic reaction of the skin, 
has been experienced. No toxic manifestation of resorption were Observed. It 
has got antipruritic effect. It does not soil the clothes. It is simple and odourless, 
and does not irritate the skin even on prolonged application is very pleasant in 
its use. 

In about 3-4 days of administration of this drug, the patients got rid off the 
Pediculosis. It is well tolerated by the patients and is efficacious. 


14. Caahewnut skell oil in the treatment of Hymenolapm ntmm infeetien. 

N. V. BHADURI and P. K. S.\NYAL, Calcutta. 

Hymenolepis mna, the dwarf tapeworm is quite a common intestinal parasite 
of man in India. The fact that the worm is capable of increasing in number in 
the same host without the aid of an intermediate host, may be the reason that 
there arc vague digestive troubles in some persons. The treatment for this infec¬ 
tion has been very unsatisfactory so far. The prepared extract from the shells of 
rashewnuts {Anocardium occidentale) has given encouraging results. Seventeen 
cases (adults) were given treatment with a dose of 5 to 6 gr. Six were cured by 
one treatment and live more cases by a second treatment while five cases were 
not cured. One case could not be followed up. 


15. Observations on Mechonicel Fragility of red cells. 

I 

J. B, CIIAITERJUA, S. K. GHOSH, R. N. RAY and C. R. DAS GUPTA, Calcutta. 

Using a modified method of Shen, Castle and Fleming (Science, 100 :3S7, 1944) 
mechanical fragility was determined in 69 cases, comprising normals 5, iron 
deficiency 11, nutritional macrocytic anaemia 11, dimorphic anaemia 7, Cooley’s 
anaemia 18, Cooley’s trait 16 and hereditary spherocytosis 1. Normal range of 
mechanical fragility with this technique was 2-32% to 4-80%. In hereditary sphero¬ 
cytosis, nutritional macrocytic anaemia and Cooley’s anaemia the mean values were 
higher than normal and ranged from 5-10 to 5-96%. In Cooley’s trait mechanical 
fragility was normal. 


16. Specific morphological feature in neutrophilic granulocyte as a guide to the 
diagnosis of Sex. 

J. B. CHATTBRJEA and A. K. BASU, Calcutta. 

Studies were undertaken to find out whether there was any significant morpho¬ 
logical feature by which sex could be identified from the ’haemic’ cells. Peripheral 
blood and t»ne marrow smears were evaluated for the presence of characteristic 
solitary nuclear appendage with a typical “drumstick” appea^nce, as described 
by Davidson and Smith in the neutrophilic granulocytes. The female character, 
as identified by this characteristic feature in the mature neutrophilic granulocyte 
in blood and bone marrow, was in general found to be sufficiently specific f(tf the 
diagnosis of sex in nonnal population. In addition, such a differential-feature was 
also seen, though less distinctly, in the eosinophilic granuloe 3 rte. 
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17. Studies on Pluit AatieeegulMrts. 

N. C. PILI^AI, G. J. SATHYANARAYANA RAO and M. SIRSI, Bangalore. 

In recent times the anti*coagDlant therapy lias assumed an important role in 
the treatment of thrombosis and allied blood dyscrasias. Tlie widely used anti* 
coagulants are Coumarin derivatives and Heparin. While the prohibitive cost and 
the short period of action limit the usefulness of heparin, the synthetic compounds 
suffer from the unpredictability in the extent of their effect and the cumulative 
toxicity after continuous administration. 

In tlie indigenous system of medicine, many plant products are used in clinical 
disorders needing anti-coagulant therapy. An evaluation of some of these plant 
products as regards their anti-coagulant property has been carried out and reported 
in this communication. 

Of the seven plant sources investigated, viz., Boerhaavia diffusa, Picrorhiza 
kurooa, Andrographis paniculata, Phylanthus emblica, Vitis vini/era, Carica papaya 
and CitruUus colysynthis the last four were found to contain some anticoagulant 
principles. Of these, the extract from P. emblica was found to contain an active 
lytic factor and that from V- vinifeta a strong agglutinating factor, associated witlt ' 
the anticoagulant principles. The extracts from the fruits of C. colosynthus and 
that from C. papaya latex were found to be very active inhibitors of clotting devoid 
of other undesirable effects in the in vitro studies against both plasma and whole 
blood. 


18. Some observations on the Cytocbemical constituents of Mycobacterium leprae 
and Leprous tissue. 

K. R. CHATTRRJEE, H. N. RAY and N. MUKERJEE, Calcutta. 

t 

In this article the authors present their observatiou on the cytocliemical make 
up of Mycobacterium leprae as well as of the leprous tissue. 

The central zone of the leprosy bacillus was found to be Eeulgen positive and 
also took green stain by Byronin Methyl Green technique. It might, therefore, 
be assumed that the DNA containing central dot is the nucleus of the bacillus. 
In some dividing forms of the bacillus the DNA appeared to have concentrated 
towards either pole of tlie nucleus simulating a mitotic figure. The alkaline 
phosphatase activity was definitely stronger in a dividing nucleus than in a resting 
one. The reaction of RNA was more intense in the cytoplasm of the bacillus than 
in the cell wall and cell membrane. The nucleus gave a positive reaction for acid 
polysaccharides with Hale method. Cytoplasm and the cell membrane revealed the 
presence of mucopolysaccharides when stained with toluidine blue. The lipids 
present in the bacillus were more concentrated in the polar bodies which were also 
NADI positive and contained cytochrome oxidase and thus were the sites of the 
initoclirondria. 

The cytochemical study of the leprous tissue showed the increased activity 
of the alkaline phosphatase in the nuclei of the cells, nerve fibres and endotlielial 
lining of blood vessels where the bacilli were present in large numbers. This, 
was also true of polysaccharides, the concentration of which was more in the sites 
where the bacilli yfttt aggregated in large numbers. The cytoplasm of macrophase 
cells gave strong, metachromasy with Toluidine blue in the same manner as the 
body of the badllus suggesting a common type of metabolic process. Bacilli 'were 
seen to thrive wdll ydth.in tihese macrophage cells.. The intracellular lipids' id- 
vatonlated cells (foamy cells) Were found to be bonnd in the form a i^xddo* 
calduni''phdsi^jto'comi^. - 
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19. Role of Bombox Meloricum in aex neurmatkenic impotencjr. 

K. C. SAHU, Cuttack. 

Ill the modern world, many a psychopathic individuals, under the stress and 
strain, become sexually neurasthenic, lliis condition presented a varied clinical 
picture among a series of thirty-five cases, observed: impatency, diminished 
sex-desire, frigidity loss of erectile and retentive power and ejaculatio praecox. 
The vernacular name of Bombax nialabaricum is Shimul in Bengali, Semeli in 
Orij'a and Shalmnli in Sanskrit. Its roots known as innsla or Seuiula inusla 
have stimulant and tonic properties of sex. Shaluialee root juice is very helpful 
in initxilency and sex debility, produced by excessive coitus. It stimulates the 
erectile centre and improves the retentive power. It has been tried successfully 
on thirty-five patients over a i>criod of three j’ears in th Skin and V.D. Clinic of 
S. C. B. Medical College and Hospital, Cuttack in the dose of 0-5 grains twice 
daily. Organic causes of sex-neurasthenia and iinpotency were eliminated before 
starting tlie treatment with the root juice. Relapse.s no doubt, occurred but tliey 
were amenable to the treatment with the same also. 

20. j^eGtro-myographic changes in Experimental Nerve Paresis. 

N. N. DAS, Calcutta. 

Muscle action potentials were recorded with Electro-myograph to study Uie 
changes due to nerve block produced by cold. Dinar nerve was selected for artificial 
cooling as it is superficial near the elbow joint. The E.M.G. changes were recorded 
with the help of Elcctro-encephalograph cum Electro-myograph and Oscillograph. 
ITiis study may help in understanding the iiolyphastc changes in pathogenic condi¬ 
tion of nerve paresis and muscle atrophy. 

21. Physiological study of human milk and its correlation with the subnutritionai 

status of the newborn in Indio. 

AMADA CHAUDHURI, Calcutta. 

.A study of 123 newborn, full term, healthy babies aiid their mothers has been 
made with respect to the effect of breast milk on the nutritional state of the infants 
during the first ten days of life. Values for haemoglobin, total protein, albumin, 
sugar, calcium and phosphorous of tlie babies' blood at three difierent stages 
during the period of observation were estimated. Carbohydrate, fat, protein and 
calcium estimations of the mothers’ milk were also carried out. 

The values of blood and milk obtained in the study are presented. There was 
no association between the maximum loss in weight of the babies daring the first 
week of life and changes either in blood and milk. The study reveals that the 
milk and blood protein are significantly higher in the lower than in the higher 
economic groups. The conclusion is drawn that no correlation exists between the 
constituents of breast milk and the nutritional status of the babies at least during 
the first ten days of life. 

22. Invaatigation on Chmnlcal Composition and Pharmacological action of Soraca 

Indica fAshoka). ' « 

D. K. ROY CHOWDHURI, S. K. DUITA, N. K. DASGUPTA, B, U. ©HOSE 
N. K. BHATl'ACHARYY.A, Calcutta. 

Saraca tndiea, commonly known as Ashoka has been nsed in Hindn 
for a long as a remedy in varions disorders of the utems. The chemical and 
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pharcacological investigation of the bark of Ashoka has been tmdttiakeit. : Hiie 
different extracts were made with Petrol Ether, Ethyl Ether, Chloroform, - Eth^! 
Alcohol, water, and extracts were, then, subjected to further chemical investigatioiis. 
The various partially pure fractions so obtained show presents of alkaloid} and 
glycc^idai compounds. The pharmacological investigation includes a preliminaicy 
study on the uterus of albinorats and gumeapigs. Some fractions have been 
found to be effective uterine stimulant. It should be mentioned, however, that 
there are also some depressant fractions. The depressant fractions help smoothen- 
ing of the erratic uterine coutruclions. It appears from the present work that 
the purified form cff active compound of the Ashoka may prove useful in the 
modem system of medicine. 


23. Preliminary obaeryationa on the pharmacology of Caaaia aophera, Linn. 

P. ST.TRYANARAYANA MURTHY and M. SIRSI, Bangalore. 

Many medicinal properties are attributed to this plant. It is said to [Ktssess 
antifungal, and antispasmodic properties and is considered a specific for ringworm 
and to be highly useful in asthma. 

An evaluation of some of the jdiannacological properties of the alcoholic and 
water extracts has revealed ; 

1. Bolli tlie extracts cause relaxation of the tone of the isolated guinea pig 
ileum and antagonise the spasms induced by histamine, acetylcholine and to a 
limited extent the responses due to Barium and Potassium chloride. 

3. The spasmolytic action is better observed when the drug is perfused after 
the induction of the contracture by the spasmogeus. 

3. In the tracheal chain preparation of the guinea pig also, the extracts anta¬ 
gonised the action of Ach, histamine and barium and relaxed the spasms induced 
by these spasmogeus. The effect was more prominent on Ach. contraction than 
on thoSe of histamine and barium. 

4. Ilaemodynatnic studies show n transitory fall Jii blood pressure and 
diminished amplitude of respiration but did not alter the responses elicited by 
•adrenaline, acetylcholine and carotid occlusion. 

The extracts are thus found to exhibit both innsculotropic and neutrotropic 
spasmolytic actions in these ‘in vitro* .studies. 


24. PharmacogaosUc study of the flowers of Neurium odonun Soland (Raktu 
Karmvi). 

P. K. SANYAI/ and H. K. Das, Calcutta. 

Roots, Ixirks and flowers of Narium odorum Soland are used in India by the 
Ayurvedic Physicians. In Europe the barks and flowers of Narium oleander, which 
is closely allied to Narium odcrum have been used. The chemical investigation 
of the constitnents of barks and roots have been carried. 

Under the present investigation the study of the flowers of Narium odorum 
have been undertaken. The full mOTphological character of the garden varieties 
of Raktakaravi have been described. The following results were obtained from 
the flowers. 

Average moisture content of the flowers was 81-4 per cent. 

Avmge steam vdlatiles content of the flowers was O'SO per cent os calculated 
for dry flours, and d'l cent ae determined for fresh flowers. 

Ether eplni^e eadractiye Vras 9*0 per cent as determined for dry flh^ra and 
l*7,per cent an ctdcttlated fdr fresh flowers. 

. iraa 8*3 per cent aa. detqmin^^^ dry fl6^ri| 

and pw.-;ceiit-,Aa:.i^cttlat^' for:i^esh/flower8.- • ' 
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Methyl alcohol soluble extractive las 48‘0 per cent as determined for dry 
flowers and 9*0 per cent as calculated for fresh flowers. 

Bthyl alcohol soluble extractive was 46-2 per cent as determined for dry flowers 
and 8’6 per cent as calculated for fresh flowers. 

The active principles were water soluble. • 

The action of the drug was found to be very similar to that of Digitalis. 


25. Preliminary pharmacological observations on some Indian species of Vibiumiun. 

N. K. ROY, Calcutta. 

Viburnums are being widely used in folk-medicinej from the most uncritical 
Ijeriod of tlierapeutics, as a ‘female weakness' remedy in treating uterine diseases, 
characterized by loss of blood and in threatened abortion. The drug has been intro* 
dneed in Clinical medicine during the last part of the 19th Century and is now 
being extensively used. Though various species of viburnum grow in India, bulk 
of tlie raw material is imported from abroad, observations on Viburnum faetidum 
growing at an altitude 3000—5000 ft. in tlie Himalayan regions, Assam, Khasia 
mountains and Viburnum corlaceum growing at 4000—8000 ft. in plenly in Darjeeling 
districts, show that, both the species initially stimulate the intestinal rhythmic con¬ 
traction, w’hich soon disappears with mild depression of short duration. The intes¬ 
tinal musculature soon regains its original tone. Their autispasmodic action is, 
however, more marked on the uterus. On the uterus of guinea pig and rats they 
do not cause any initial stimulation. The sedative effect in relieving irregular and 
violent contractions of that organ, is a steady lowering of the height of the con¬ 
traction with ultimate complete inhibition. The effect, again, is more sustained 
and complete with Viburnum coriacium. Preliminary comparative studies show 
promising results. The Indian species are expected to be good substitutes for the 
foreign ones. Through pharmacological and clinical observation may result in better 
utilization of the country’s natural wealth and help grow a new industry. 


26. European valerian, its stmctural characters with regards to its Polyploidy Form. 

PROMODE K. SANYAD, Calcutta. 

The common valerian, Valeriana officinalis Dinn (l^amily Valerianaceae) which 
mainly grow in Europe and Northern Asia, vary much in character and exhibit 
many divergent forms to which varital names of Sambuci/olia, mikanit etc. have 
been given. The work of Skalinska (1947) and otliers appears to render these varital 
names obsolete; the difference being shown to be due to polyploidy. Skalinska 
records the occurance of diploid, tetraploid and octoploid plants. 

The commercial drug does not show any morphological differences between the 
polyploid forms, but histological charact'ers of some parts of plants show some 
difference, by which the two varieties viz., the ocloploid and tetraploid form might 
be distinguished. 

Valeriana officinalis Linn, of commerce occurs in two polyploid forms—tetraploid 
and octoploid. These two forms have been examined and ant found to be closely 
similar anatomically. The differences observed arc— 

1. The presence of sclereids in the diaphragm of the pitii of fhe rhizome in 
tetraploids, but their absence in octoploids. 

2. The starch granules in the roots of octoploids have a mavtmtuti diameter 
of 30 ^ while tliose of fetraploids have a maximum of only 18 p. 

3. The pollen-grains and the stmnata of the octopidds are larger than those 
of the tetraploids. 
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27. A praliniiiary note on the phanincegiiesy, dieiniatiy attdl'phnniieelecy of 
Rauwolfia caneseeu, Lina. 

D. D. DAITA and M. D. CHAKRAVARTI, Calcutta^ 

Rauwolfia camscens I/inn are often sold in .the market as snbstitnte 
serpentina. The important histological Characters of the root of R. canesetne 
are discussed and illnstrated. Prelimmary chemical investigation shows that thd' 
thinnest root contain the maximnm amount of alkaloid. On preliminary pharma^ 
cological study of the drug it has been found that the drug is an adrenolytic, 
agent and promises to be a better hypotensive drug than Rauwofiia serpentina. 


28. Latency in hypotensive action of total Serpentina Alkaloids, ResMpine and 
Protoverine in dogs. 

B. S. KAHAU and M. L. GUPTA, Jaipur. 

Hypotensive action of total Serpentina alkaloids, Reserpine and Protoverine 
has been extensively studied. Latency in action of these hypotensive drugs has 
been investigated on iutravenons and oral administration in stomach through Ryle’s 
tube. 

It has been observed that Serpentina alkaloids (0*5 to 2-0 mgm,/kg.) have 
an immediate hypotensive effect which is not maintained and comes back to normal 
level within a variable time depending on the dose. Reserpine (0*1 mgm./kg.) 
has no immediate hypotensive effect. The fall of blood pressure appears after 15 
minutes and progresses and is maintained for more than 5 to 6 hours. Protoverine 
(0-006 to 0-013 mgm./kg.) has an immediate hypotensive effect which is maintained 
for about 45 minutes. 

'Hie effective oral dose for Reserpine is 2 to 4 times (0-3 to 0-4 mgm./kg.), 
for Serpentina 6 to 8 times (3 to 4 mgm./kg.) and for Protoverine more than 
8 times (0-05 mgm./kg.) the intravenous dose. The fall of blood pressure is 
obvious after 75 minutes with Reserpine, 90 to 120 minutes with Serpentina and 
120 to 150 minutes with Protoverine. For oral administration Reserpine is better 
than Serpentina while Protoverine is unreliable. 

Serpentina alkaloids have got slight stimulating effect on respiration while 
Protoverine has got greater depressing effect than Reserpine. Reserpine causes 
increased peristaltic movements and general sedation while these effects are not 
seen with Serpentina and Protoverine. 


29. H y po le nshre affect of vairioas combinations of hypotansive drugs in dogs. " 

B. S. KAHALI and Bf. L. GUPTA, Jaipur. 

Latency in hypotensive action of total Serpentina alkaloids, Reserpine and 
Protoverine has ^en reported elsewhere by the authors. H3poten3ive effect of 
various combinations of these drugs has been investigated on intravenous and 
oral administration. 

It has been observed that g^ven intravenously Serpentina (1 mgm./kg.) coin 
Reserpine .(0-1 mgm./kg.) canses a immediate fall due to Serpentina—the fall: of 
blood pressure ui subseqnehtly maintained by Reserpine. With protoveime (()h 012 
mgm./^;:) cUm Reserpine (Q<025 mgm./kg0 there is an immolate fifiU dtte. to! 
I^toveHue* Af^ IS to 26 minutes there a second fall due to Reiserpittt. 
is maint^l^, by-Reimrpin'e 1 ^/possibly also by Protoveriiie. Willi. 

(0^2 mgn]./^.).. cttm (6-02 m|^.7kg.) cinn Prot<>v«^ 
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the immediate hypotensive effect is more marked and the blood pressure is main* 
tained at a lower level. The immediate hypotensive effect dne to Serpentina is 
enhanced with Protoverine—^the snbseqnent &ll of blood pressore is maintained 
by Reserpine and possibly also by Protoverine. 

The effect on oral administration of these drags appear after 75 to 120. minntes 
and is less intense than that after intravenons injection. * 

It is suggested that in mild hypertension Serpentina alkaloids (5 mgm.) 
potentiated by Reserpine (0-5 mgm.) given orally three times a day is the pre¬ 
paration of choice. In malignant hypertension and hypertensive crisis when 
vigorous treatment is necessary Ser|)entina alkaloid (2 mgm.) cum Reserpine 
(0’2S mgm.) cum Protoverine (0*12 mgm.) given intravenously, very slowly, may 
at times be life saving. 


SO. Prolonged hypotensive effect of the essential oU of Nardostaehys jatamansi. 

R. B. ARORA, K. P. SINGH and P. K. DAS, Jaipur. 

Preliminary experiments with the essential oil of N. jatamansi in dogs showed 
that it has prolonged and pronounced hypotensive effect lasting for several hours. 
The nieclianism of of this hypotension was investigated by experimenting on intact 
and spinal dogs and cats, and on isolated frog's heart. In doses of 0-1 to 1-0 
mgm./Kgm. it caused moderate or marked fall in blood pressure lasting for 2 to 6 
hours or more. It showed tachyphylaxis. Intradsternal administration and spinal 
animal experiments showed that it does not depress vasomotor centre. It was 
found to block proj[>rioceptive blood pressure regulating reflexes. In dog’s and frog’s 
hearts it had negative inotropic and positive chromotropic effects. In moderate 
doses it had no effect on B.K.G. pattern. It did not block anfonomic ganglionic 
transmission but had some adrenolytic action. It caused stimulation of respiration 
more in rate and sometimes in volume. 

The drug appears to cause hypotension by peripheral vasodilator action, while 
negative inotropic, depression of proprioceptive blood pressure regulating reflexes 
and adrenolytic actions ore &ntribatory factors. The investigations suggest ibi 
possible use in cases of hypertension. 


31. Valerian through ages—European and 


PROMODB K. SANYAD, Calcutta. 


- Valerian is a very old remedy having been used in European medicine since 
very early da:i«. The word valerian is not found in the works of the classical 
authors; mention of it is, however, found in the 9th or 10th century, at which 
period and long tune afterwards it was used as synonymous with the names Phu 
or Fu which are found in the writings of Dioscorides and Pliny to indicate a kind 
of wild nard. 


Quite a number of verities of valerian have been mentioned by different writers 
in the 17th and 18th century, but recent work by Mme Skelinska and others 
appears to render these varital name obsolete; the difference being shown to be 
due to polyploidy. ^ 


, In India, valerian has been nsed in Hindu medicine for a long time, jnention 
of It being found m charaka. The drug is known in Saskriias Tegoram wWdi 

fug^Ha. been confused by several aSTh^ty 
by Sir yrdlinm Jones nifh another India drug usually kno^m as 
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and derived imm Nardastachys Jatatnatishi DQ. Another 6xii$ Vt^ 
wall described by Royle (Antiqait 7 of Hlndn medidse p. 82) has been used for» 
the same medicinal purpose, as V. wallichU DC. Bnt there exists a greet oohfitslda 
abont the actual variety of V. hardwickii wall even from .the time of Dyxnbck (1880: 
Several commeidal samples sold as valerian derived from VaUriana’ hardwtckti 
wall when examined histologically was found to be nothing but of V. walUchii IKX . 


32. The action of 21>h]rdiioxy]^f«gaasMdione aedinm sncdnallo (Viadril) on 
cardio-vascnlar system imd respiration. 

R. B. ARORA and P. K. DAS, Jaipur. 

The actions of 21-hydroxypregnanedione sodium succinate (hydrozydione, 
viadril), a water soluble steroid anaesthetic have been investigated on the cardio¬ 
vascular system and respiration, and compared .to thiopental sodium. Experiments 
have been done on intact and spinal cats and dogs, isolated frog’s hearts (i/-per- 
fusion, and ii/- Straub's-ventricle) and failing frog’s hearts (induced by i/* high 
venous pressure, and ii/- low calcium). In cats and dogs bydroxydione 20 to 4(i 
mgm./Kgm. affected the blood pressure in three phases—(i) hypotension—transient, 
due to vasodilatation, (ii) hypertension—for 5 to 10 minutes, due to vasoconstriction, 
and (iii) hypotension—due to depression of V.M. centre. It had no significant 
effect on cardiac rate and none on rhythm. In doses of 20 to 40 mgm./Kgm. it 
had no deleterious effect on auricular or ventricular contractions. In 20 mgm./Kgm. 
it sometimes increased auricular contractions. In frog’s heart it had ne^tive 
chronotropic and positive inotropic (upto a cone, of 1 :30,000) effects. It also 
caused irregularities, and in lower concentrations increased cardiac output. In 
higher doses it depressed cardiac activity. It also showed cardiotonic effect in 
failing hearts. In 40 mgm./Kgm. it had no effect on B.C.G. pattern, P-R or 
R-T iptervals. In frog's heart it caused broadening and prominence of T wave 
and increase in P-R and R-T intervals. In 20 to 40 mgm./Kgm. it depressed 
respiration following an initial transient phase of stimulation. There was no phase 
of apnoea. Thiopental in one quarter the dose of bydroxydione affected .the cardiac 
rate, B.C.G. pattern, blood pressure and respiration more than the latter. 


33. TIm action of 21-hydroxy prognanediono Sodium Succinate (Viadril) on 
smooth muaclm. 


P. K. DAS and R. B. ARORA, Jaipur. 

Tlie action of 21-hydroxypregnanedione sodium suednate. (Viadril, hydroxydione), 
a soluble steroid anaesthetic devoid of any hormonal activity, has been investigated 
on the isolated smooth muscles of intestine and trachea. In concentrations of 
1:100,000 onwards it reduced the tone and the amplitude of rb 3 rthmic movements 
of intestine of rabbit and guineapig. In 1 :50,000 concentration it reduced the 
acetylcholine (1 :50 million) induced contraction in guinea pig’s intestine by 50%, 
Hydroxydione in 1 :50,000/1 :25,000 onwards was found to reduce the tone of 
tracheal musete and also showed antispasmodic action against acetylcholine induced 
contractkma in tracheal chain of dog, cat, rabbit and guinea pig. In dog's trachasl 
muscle it,reduced the spasm induced by acetyldioline (1 :i0 millfons) and potas-: 
slum chloride (P;:2$p) to nearly the sanm exten 

relaxant and antispasmodic ^opertjes of hydrmydione dai;^ 
smooih maacl^ ato n4v<ihtagte ov^^^ intravendua ana(atiiet&; dbtol 

to f^e alMence ef any :0 teonchospaim dur^ an^ ^ -rt; 
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34. AntMirhydimie acUoiu of euontial oil of Aconu colomii* and fixod oil of 
NardostachTS jatamanri—^Indian iadigenoiu drugs. 

R. B. ARORA and B. R. MADAM, Jaipur. 

Essential oil of Acorus calamus and fixed oil of Nardosiachys jatamansi were 
investigated for their antiarrhythmic activity in auricular fibrillation eubked by the 
1 topical application on auricle of (a) 0*05 per cent solution of aconitine and (b) 5 per 
cent solution of acetylcholine and auricular flutter produced by the injury-stimula¬ 
tion procedure in dogs. Their ability to afford protection against ventricular 
rhythms in anaesthetised dogs induced by hydrocarbon-adrenaline was also tested. 
In addition, effect of these drugs on the conduction and refractoriness were investi¬ 
gated by measuring the changes in the F-Q and Q-T intervals of the electro¬ 
cardiogram of cats. In each case, comparison was made with quinidine. 

The results obtained indicate that the two indigenous herbal preparations 
under trial possess significant quinidine-like activity. But the toxicity of the 
essential oil of Acorus calamus precludes the possibility of its being put to thera¬ 
peutic usefulness in cardiac arrhythmias. However, fixed oil of Nardostachys 
jatamansi being less toxic than quinidine, does warrant clinical trials in selected 
cases of cardiac arrhjrthmias. 

35. Aatiaindiythimc activity of B-pyrolUdine-ethyl-p-n-propoxy-benzoate hydro- 
chlorido (Pyrollocuno), Bia(oo-methoxypkenyl)-uopropy amine lactate 
(U-0045), Di(EUO-metlioxyphenyl)-isopropyl-amine lactate (U-0063 and 
Thenfadil hydrochloride. 

R, B. ARORA and V. N. SHARMA, Jaipur. 

The antiarrhythmic properties of pyrollocaine, U-0045, U-0069 and then&dil 
were investigated, and results compared with quinidine : 

(1) In acetylcholine-induced auricular fibrillation, 0'5 mg./Kg. of thenfadil 
reverted the fibrillating auricle to normal sinus rhythm immediately. 0-5 mg./Kg. 
of pyrollocaine; 1 mg./Kg. each of U-0045 and U-0069 and 2’5 mg./Kg. of 
quinidine brought about a comparable significant reduction in duration of fibrillation. 

(2) In aconitine-induced auricular fibrillation the ‘end-point* was reached with 
1-5 mg./Kg. of thenfadil, 16 mg./Kg. of quinidine and 5 mg./Kg. of U-004.5 and 
U-0069. 

(3) Similarly, in auricular flutter produced by injury—stimulation method, and 
in their ability to avert hydrocarbon adrenaline induced ventricular arrhythmias, 
these compounds were found more potent than quinidine. 

(4) The effects of these drugs on conduction and refractory period were similar 
to that of quinidine. 

The intravenous Dp 50 in mg./Kg. in albino mice, of quinidine, pyrollacaine, 
U-0045 and U-0069 were 50, 49-5, 14, 16 and 20 respectively. 

Keeping the activity and toxicity in view, pyrollocaine and thenfadil seem 
promising and deserve clinical screening. 


35. VasidnliM an hdiaa iiMlIgaiioitt analytic in and 

rabbits. 

R. B. ARORA and V. N. SHARMA, Jaipu^^ 

A new water soluble and hygroscopic base, isolated frmn the leaves of Vasa^, 
was investigated for its respiratory stimulant activity in nnanae^hetisc^ and 
morphinieed albhio rabbits. Its mqleeulax formnla is and it appears 

to be a pynxdidliiie dscivstivak . 
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The effects cff squeons sohttiMi ei Vasicitiixic bjrdrobrimttiide were stalled oh 
albino rabbits weighing 1-2 Kg., and cardi<^l was nsed as a standwd drag ioi 
comparison. All the solntion were injected intravenously in .the ear v^. lit 
fonnd that— 

(1) 0-25 ml. of 1 per cent solution of Vasicinine caused 28 per cent incre^ 
in the respiratory rate during the first five minutes. The rate returned to normal 
in 15 minutes. 

(2) 0*1 ml. of 1 per cent solution of cardiozol produced 15 per cent indrease: 
in the rate for first five minutes and the effect lasted for 25 minutes. 

(3) 0*2 ml. of 0*25 per cent morphine Hcl. produced 50 per cent reduction in 
the rate during first five minutes and the depressed state of respiration lasted for 
75 minutes. 

(4) In morphine-induced depressed stale of respiration witli the above dose of 
morphine, it was found that if 0*2 ml. of 2 per cent solution of Vasicinine was 
injected soon after morphine, the reduction in the rate was only 26 per cent 
instead of 50 per cent, and the depression was also short lived (25 min.). 0*1 ml. 
of 1 per cent cardiozol could increase the rate to 23 per cent, effect lasting for 
1 minute. 

Thus Vasicinine sliows sufficient promise as a respiratory stimulant. 


37. Prelimiiiary report on the effect of the green leaves of B. tulda on isolated 
intestines. 

A. CHATTERJEE, S. B. CHOWDHURY and D. P. SADHU, Calcutta. 

The effect of the green leaves of Bambusa tulda was studied in a Dale’s Isolated 
Organ bath. The leaves were pressed through an electrical mincer and the crude 
juice extracted. The effect of the crude juice was studied on isolated intestines 
of Rats and Goats. It was observed that in every instance the crude juice stimulated 
the totys of intestines. In dilutions below 2-5xl0-*, the results were variable while 
in doses from and above the dilution of 2*5 x 10*', the effect on the tone was 
pronounced. With increasing doses no correlation could be established between 
the dose and the incrase in tone as measured in mm. 


38. Studies on the uolatien of the factor in B. tulda affeetlag the tone of isolatod 
intestinea. 


A. CHATTERJEE and D. P. SADHU, Calcutta. 

The green leaves of Bambusa tulda has been fonnd to possess stimulatory effect 
on the tone of isolated intestines. The factor responsible for the physiological 
action is soluble in water, dilute acid, dilute alkali and grades of alcohol. Farther 
studies were carried out with the extracts to find out the probable nature of the 
active principle. It was observed that the active principle was not a glncoside. 
The leaves contained 3*0 0*2 gm% of total alkaloids, but the alkaloids were not 
responsible far the effect. The alkaloid free filtrate produced stimulation of tlie 
tone of isolated intestines. The filtrate was then passed through ion-exchange resins. 
Borii cat-ion and an-ion exchange resins retained the active principle as the filtrate 
through either of the resins failed to produce the designed effects. This observa¬ 
tion suggested the amphoteric nature of the factor. The used resins were then 
extracted with water at room temperature for 24 hours and the cxfract was 
filte^. The filtrate^ on being added to the batch in which the isolatod intestines 
wcM . Buap(tofi4d(^ stimnlarion of tone; Fiwther studies cm- toe ttofunt 

of ^ isc^ is/jn -ijl^ogrtoA.^ 

'1^.. effects.'were' jitadied'.fn';a. Deleff-.'.-ltohtod. 0>gsh..bsto..:.'. 
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39. Effect of differant oxtnctivw of B. told* on i«doted lotartiiiM. 

A. CHATTERJEB and D, P. SADHU, Calcutta. 

Il was observed that the crude juice of Bambusa tulda increased the tone of 
intestines and as such attempts were made to extract the active principle in 
suitable solvents. The leaves were crushed and extracted for 18—hours with 
water, dilute acid, dilute alkali in one series of the experiments. The extracts 
were filtered and the pH neutralised before use. In another series of experiments,* 
extractions were carried out with Uie followiuj; organic solvents,—Ether, Chloroform, 
Benzene, Petroleum ether, Acetone, Absolute alcohol and graded alcohols from 
80% to 50%. The extracts were filtered, evaporated on a waterbath and the residue 
were redissolved in distilled water before use. The eftects were studied in a Dale’s 
Isolated Organ apparatus. The dry weight of the different extractives were obtained 
as followsWater extracts—30-65%, dilute acid extract—12-76%, dilute alkali 
extract—13-02%, Ether extract—0-48%, Chloroform extract—3-60%, Benzene 
extract—0-68%, Acetone extract—1-0%, Petroleum ether extract—0-23%, Absolute 
alcohol—1-94%, alcohol—3-14%, 70% alcohol—3-0%, 60%, alcohol—2-21%, 50%, 
alcohol—1-88%. The maximum physiological cdects were noticed witli .the water 
extract, dilute acid and alkali extracts, and 80% alcohol extracts. With lower 
grades of alcohols the effect also decreased while with other ex.tracts no effect could 
be observed. 


40. A modified method of perfusion of superior cervical ganglion uung a blood 
substitute. 


J. K. MOHANTY, Cuttack. 

Gallagher’s medium was modified by adding 0-1% dextrone; the final make>up 
of which was a suspension of 40 vols. of human or sheep red cells in 60 vols. of 
Krebs’ ringer containing 6% dextran and 0-1% of dextrose. Superior cervical 
ganglion was perfused with this medium by cannulating the homo-lateral carotid 
artery with polythene tube. For perfusion modified Dale-Scbuter’s pump was 
used. The fluid in the delivery tube passed through a water bath and was allowed 
to enter into the carotid artery and finally into the circulation of the animal, but 
too much expansion of the animal’s circulating blood volume was prevented by 
bleeding it at intervals, from cannulated external jugular vein. 

Unlike the result when mammalian ringer is used as the perfusing medium 
there was no progressively diminished effect to equal doses of ganglionic blocking 
drug with lapse of time upto 6 hours or so. As such this preparation gives more 
consistent and reproducible results and at the same time it very much simph'fies 
the procedure of setting up the experiment. 


41. A method of closed circuit perfusion of isolated mniwmalU*. Uver i»«t*ig a 
blood substitute suitable for certain pharmacological investigations. 

J. K. MOHANTY, Cuttack. 

The author in course of his work on the pharmacology of methonium com¬ 
pounds worked out this method. 

Under ether anaesthesia the abdomen is opened, hepati^ aitery and common 
bile duct tied and cut between ligatures. Portal vein and thoraefo portion of 
inferior vena cava, is cannulated with polythene tubes; perfusiem. of the liver 
through the portal vein is made with an electrically dnvra pension punp. Divef 
is taken out the body and pat in: Ringer bath kept ih isothermfo o^dition. 
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Tbe petfasing fluid is made by suspending 40 vols. of washed bamaii /or .she^ 
red cells in 60 vols. of Erebs-Henseleit Ringer containing 6% destran and O-i^ 
of dextrose and the pH is adjusted l:o 7*4. The flask containing the n^diunt 
from which perfusion is. made and into which the venous efflivinm drains is^^ kept 
constantly oxygenated with 95% oxygen and 5% carbon dioxide. Drugs: which ate: 
metabolised, conjugated or otherwise disposed of by the liver may be added to 
the medium in known concentration, and venous effluvia collected at varying time 
intervals and tested to find out the concentration of the drug in each sample. 


42. The Botiire and mechanism of metabolism of Hexa>methonium and its rela* 
tion to the deveIo|nnent of tolerance and cross-tolerance of the autonomic 
ganglion to meUiionium oompoonds. 

J. K. MOHANTY, Cuttack. 

The author reported that tolerace to ganglion blocking action of methonium 
compounds follows their administration to intact animals. He also reported that 
liver is the site of development of tolerance and that it inactivates a substantial part 
of a given dose of bexamethoninm(HMB}. 

The present paper embodies the results of further studies which throws light 
as to the nature and mechanism of metabolism of HMB and its relation to the 
development of tolerance of the autonomic ganglion to such methiouium com¬ 
pounds. The results show tliat intact hepatic cells are not necessary for inactivation 
or degradation of HMB. A substance is present in disintegrated hepatic tissn^ 
which invitro produces inactivation or degradation of HMB. Methods of isolating 
this substance in fairly pure form have been worked out. Studies on the nature 
of this liver principle suggested that it is an enzyme, in that alteration in’ pH, 
temperature, and the action of certain chemical substances reduced its activity 
and it is completely inactivated by trypsin digestion. Results of experiments show 
that the degradation products of HMB produced tolerance and cross-tolerance of 
the autonomic ganglion to methonium compounds, possibly by competing with the 
parent substance and allied drugs. 


43. Tha affeel of Chlorpronuudna on anti^uresis produced by S-Hyd rex y lry pt a - 
mine (Serotonin) in rats. 

S. R. DASGDPTA, Calcutta. 

Chlorinomazine has been shown to have failed to prevent antidiuresis following 
either the subcntaneons injection of nicotine or the administration of an osmotic 
stimnlas, thus proving the inability of cfalorpromazine to counteract the effect of 
the centrally liberated A.D.H. This, however, does not give any indication of its 
effect on the stable antidinretic substance (“Stable ADS") of serum. Brspamer 
and Sala having identified the stable ADS as 5-Hydroxytryptamine (S-HT), the 
present work has been undertaken to study the effect of chlorpromazine on the 
antidiur^is produced by S-hydroxytryptamine. 

Bxpwmehts were carried out by giving water load to a batch of 5 white 
rats and measnting individually the urine excretion at stipulated hours. Similar 
experiments., were carried out by giving (a) chlorpromazine, 5 mg/kg intraperitonei- 
afly; hour (b) Serotonin, 40 /‘ff/lQQg. subCutaneouslyi 

imniediaed^ afttf hydntibtt^^ W flually (c) chlorpromazme ; before jand serotcmih ' 
after, the repeated with six more bet^s of.fiVe 

rats eaash.:'. \ 
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It was noted that with water load alone urination nsnally started within 15-30 
minutes and also that 50% or more of the water load was excreted within the 
1st 100 minutes. By 240 minutes 80% or more were excreted. With the prior 
administration ol chlorpromazine there was no significant change. The administra¬ 
tion of 40 /(g/lOOg of serotonin produced a very marked reduction in .the volume 
of urine at every scheduled hour. However, the prior administration of chlrarpro- 
mazine effectively counteracted the antidiuretic action of serotonin . 


44. On the standanls for Pyrogen. 

A. N. BOSE and SRIPATI BOSE, Calcutta. 

The biological test for the presence of pyrogen in injectable preparations, 
as laid down in B.P. or U.S.P. depends on a specified minimum rise of temperature 
(O-e'C) when a suitable dose of the preparation is injected intravenously in rabbits. 
Absence of a suitable reference preparation for pyrogen precludes any quantitative 
evaluation of pyrogen in the test material. Under the auspices of the world health 
organisation two preparations of bacterial pyrogens,—one highly purified from 
5. marcescetis and the other, a crude extract from proteus vulgaris, were received 
in this Laboratory in order to see whether any of these could serve as a suitable 
International Standard for pyrogen. These were assayed biologically to draw out 
suitable dose-respfjnse curves and to .test tlieir suitability for pyrogen assay. Tests 
were performed on in-bred rabbits (I-2-1-5 kg), kept in an air-conditioned room 
(temperature 70±2’F and humidity 55±5%). The temperatures were recorded by 
means of the Hartmann-Brawn apparatus using a series of rectal-thermo-couples 
operated through a rotary switch. It was found that both the preparations were 
highly active in minute doses (0-025 /tg/Kg). Wliile a graded response could tie 
obtained with different doses,—it was remarkable to note that after a certain 
range of doses, the pyrogen response went down. Individual variation of the 
animals to a given dose was also very high. It appears that these preparations 
can very well serve to check the seusibity of a colony of rabbits for pyrogen test, 
but quantitative evaluation of pyrogen does not appear feasible as yet. 

45. lUcent advances in Toxicological analysis. 

S. K. CHATTERJI, Calcutta. 

1. Classical methods in toxicological analysis will always be the standad 
methods adopted for general medicolegal purpose. 

2. For determination of organic poisons—^particularly alkaloids and barbiturates 
“micro" and “semi-micro" chemical analysts are said to be the first step .towards 
the improved methods. 

3. Among the successive developments in the line may be mentioned: 

(a) Biological methods and 

(b) Electrol 3 dic methods. 

4. With further advancement the following have been added 

(a) Radio Chemical methods. 

(b) Chromatography—either paper adsorption or partition method. 

(c) Ion-Exchange method. 

5. Still recently, analysts, in trying to find out quicker and more advantageous 
methods by recording automatically the results thereof, with full reliability and 
under economic conditions, devised two important optical maKbods : 

(a) “Paper Electrophoresis"—by which alkaloids and barbitntatea can 
separated on filter papers and then eluted in suitable iolveni^, imd 

(b) “Absorbtiometric" method either on a vUdble spectrum or on nltra-t 
vblet or Infra-red regions. 
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Beam of light generated from a PhotoHSlectric Cell is allowed. to/fall the 
unknown substance and tlie signal produced thereby is magnified and ex|H%ased 
in reference to quantities, which can be recorded graphically on ware length scale. 

This has been found to be very efficacious in accurate determination of ratiotts 
compounds—alkaloids or barbiturates. 

48. luadiratioD of Normal Serum Inhibitors with Trsrpsin. 

D. W. SOMAN and Y. S. NIMBKAR, Bombay. 

Normal sera of animals such as those of rabbit, g.pig, ferret and man contain 
two types of inhibitors which inhibit the agglutination of erythrocytes by different 
strains of influenza virus thereby affecting tlie results of the Haemagglntination 
Inhibition Test (H.A.l.Test) used for typing of influenza strains. 

These inhibitors can be inactivated by treatment with crude cholera filtrate,, 
the preparation and use of which for the H.A.I. Test is more elaborate and time- 
consuming. 

Recently, it has been reported that crystalline trypsin can be used for inacti¬ 
vating these inhibitors in normal animal sera. Kxperiments, therefore, were under¬ 
taken to work out the conditions for tryptic inactivation of inhibitors in normal 
and immune rabbit sera using locally isolated strains along with standard strains 
as antigens. Preliminary results show that 28 mg. of trypsin per ml. of serum 
completely destroyed the inhibiting activity of the serum against all strains used, 
while a quantity of 4 mg per ml destroyed 25-50% of the inhibiting activity against 
two locally isolated strains. Under the same conditions, however, no inhibition 
activity was observed in the normal rabbit as well as homologous immune rabbit 
serum treated with 4 mg. of trypsin per ml. of serum when a standard W.H.O. 
antigen and homologous immune rabbit serum supplied for typing purposes was 
used. It was also observed that a quantity of 8 mg. or more of trypsin per ml. 
destroyed the specific antibody in the immune serum. The fact that no loss of 
antibody occurred by treatment with 4 mg. of trypsin was confirmed by testing the 
serum treated with crude cholera filtrate as control. 


47. Incidence of Epitoptiform Fits in Syphilis. 

K. C. SAHU, Cuttack. 

Epileptiform fits in children due to congenital syphilis, though not common 
(ire not absolutely rare. This possibility should be borne in mind, when investigat¬ 
ing a case of epileptiform. The incidence of fourteen cases, met in three years, 
among 924 children patients of V.D. Clinic of S.C.B. Medical College Hospital, 
Cuttack is recorded. Treatment with Penicillin was found to be effective. 


48. SUtt TaborcnlosU and Its relation with Pulmonary Tnberenlosis. 

B. N. BANBRJBB. Calcutta. 

Synopsis : 

(1) Skin Tuberculosis is not infrequent in this country. Among nearly eighteen 
thousand people attending a Skin Ginic in a Calcutta Hospital, the percentage 
of Skin Tuberculosis amongst all cases is 2'5 to 3*0%. 

(2) . Among 200.cases of Skm Tnberenlosis reported hmre, 43% showed Pulmonary 

involvent idso in either lung parandiryma, pleura or glands invdvenient. The 
necessity 0 ^ X-ray examination of chest ®11 case* of skin tuberculosis is therefore 
stressed. . 
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(3) Thoagh skin Tnberculosis is nsualiy considered to be due to avimlent 
type of tnbercle bacilli, yet in .the series of cases reported here, there were 55 cases 
of long affection, 13 cases of pleural, thicking 37 cases of gland enlargement one 
case of miliary tuberculosis and two cases of meningeal tuberculosis. Quite a 
number of cases at least were due to virulent types of bacilli. 

Skin tuberculosis ought to be taken in such perspective «nd managed 
accordingly. 


49. Vitamin D, in Tnbercniosis. 

P. K. GHOSH, Calcutta 

The effect of a purified product of vitamin D, (Sterogyl-15) on the course of 
tuberculous disease was studied for nine months. The results are summarised as 
follows:— 

(i) On eight chronic, advanced pulmonary ca.ses, it never caused exacerbation 
or spread of disease, rather it had a slight ameliorating effect. It also did not 
promote hemoptysis as has been alleged by some authors. 

(ii) On 19 gland cases, it has a marked beneficial effect. In nearly 64% of 
cases, the glands were reduced to less than half their sizes, and in another 31% 
they regressed definitely but not so remarkably. All the 3 sinus cases in this 
series were cured in reasonable time. 

(iii) In doses of 600,000 i.u. given parenterally and weekly for 4 weeks, and 

fortnightly for another 8 injections (18 injections in one case) it never produced 
any toxic manifestations. In the absence of toxic symptoms, later the high dosage 
was given weekly for 12-14 injections—still no toxic manifestations were noticed. 
Even in one case in a child of 4 years, 600,000 units in weekly doses did not produce 
any untoward effects clinically. The toxic effects are believed to be due to other 
by-products of Vitamin D. Pore Vitamin D, (in our experiments, Sterogyl*15 was 
used) is safe even in high doses. o 

(iv) Vitamin D, in high do.se (600,000 i.u.) in human beings did not produce 
hypercalcemia. In our 44 estimations of blood calcium at different intervals after 
administration of Vitamin the highest rise was 3*3 mg per 100 c.c. only in 
one case—the mean rise in the 44 cases was 1-3 mg per 100 c.c. 


50. A method of desenshization of Allergy due to Stareptomyeia vrith Preduhone 

SUSHII# CHAKRAVARTY, Calcutta. 

In the treatment of Tuberculosis with Streptomydn, allergy due to Strepto- 
mmn is about 10% according to Ivowell. 

Investigations were carried out to desensitize allergy due to Streptomydn. To 
identify allergy due to Streptomycin, Intrademal skin test with ten milligram 
(10 mg.). Streptomycin in 0*1 ml. normal saline is done. Oat of 150 patients 12 
patients were allergic to Streptomydn, Clinically. Of these 12 patients, II patients 
or 90'7 percent reacted to Streptomydn skin test. The rest 138 patients who were 
not allergic clinically to Streptomycin gave negative reactions to Streptomycin skin 
test. 

Streptomydn skin test is a delayed type of reaction like Tuberculin reaction, 
which becomes positive in 12-24 hours. To desensitize allergy due to Streptomydn. 
SO mg. of Prednisone is given orally daily for one week. After a we^, along with 
SO mg. Prednisone daily Streptomycin is given intramnscniarly, starting wifti 10 mg. 
on the first day and doubled daily until reaches the dose of 800 mg. of Predm'aone 
a day. Then the patient is given 1*0 gm. of Streptomydn twice weekly. After 
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the patient has zeeeived Streptomycin I'O GM. twice weekly for font wveka, 
Plvdnisone is tapered off and stopped, in about two weeks. The patient is given in 
all, average of 7-8 weeks of Prednisone therapy. 

Before stopping the Prednisone therapy every patient is given 20 units of ACTH 
daily intramuscularly. ACTH is gradually tapered off and stopped in eight days. 

In this method tour patients of allergy due to Streptomycin is desensitised. 

Before desensitising with Prednisone, both Streptomycin skin test and PPD No. 1 
were tested. Out of four patients who were allergic to Streptomycin and later ott 
desensitized, two patients were positive to Streptomycin skin test (50%), one patient 
could not be tested due to angio-neurotic edema. During Prednisone therapy all 
these four cases (100%) were negative to Streptomycin skin test. Four weeks after 
Prednisone was stopped all of them (100%) were negative to Streptomycin skin test. 

Out of four patients who were Allergic to Streptomycin and were desensitized 
later, three (75%) were positive to PPD No. 1, one (25%) could not be tested due 
to angioneurotic edema. During Prednisone therapy all of them (100%) were 
negative to PPD No. 1. Four weeks after Prednisone therapy was stopped, all of 
the four patients (100%) became positive to PPD No. 1. 

This shows that the allergic patients were completely desensitized of the allergy 
due to Streptomycin in this method, and niaintained this state even when Prednisone 
was stopped for a long time. 


SI. Uhra-violat Fluoroscopy and its clinical appUcability. 

S. R. MUKrifeRJFB and BIJON ROY, Calcutta. 

Circulation and blood vascular patterns of various regions in the living body 
have been studied after intra-venous or intra-arterial injection of the fluorescent dyes, 
in both animals and humans. These dyes possess the property of emitting visible 
light when exposed to ultra-violet rays. The intensity of such emission depends 
on the ^intensity of radiation of the stimulating wave-lengths in the ultra-violet 
source, the efficiency of the condensing system and the concentration of the dye 
in the tissues. 

Using sodium fluorescein it has been shewn that the circnlation time of the 
keloid zone is the same as that of the surrounding skin and the fluorescence which 
gradually increases in intensity unlike the surrounding skin is retained for a longer 
period with a slower rate of disappearance. With radiation the keloids become 
avascular. 

In the affected limb of Buerger's disease the dye appears late, diffuses less, 
diffusion time is delayed and that the extent of fluorescence spread is more than 
the area mapped out by clinical teste of circulatory efficiency. 

Presence of active blood flow can be demonstrated in cases of grafts both skin 
and mucosal. 

Vascular patterns in bones after ligating the nutrient artery and also in bones 
of external, middle and internal ear have been done. These results indicate that 
by such techniques areas supplied by different sets of blood vessels can be mapped 
out satiafsiCtorily. 


82. IVaataaaat of Yaws and its iaspottanca in devalopmaBtal acthitiM of Ike 


vUlagOb 


J. M. SBNAPATI, Angnl. 


In Bhanjonagar Community Project in the Agency areas near the Dai^alla 
border cases of yaws were detected. In a sorv^ of 39 villages 213 patidits 
were .foimd on# of whom 59 wme primary yaws, 22 secondary and 132 tertiary^ ilie 
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patients were disabled as a result of the disease and nnaUe to even cultivate 
their fields. They were treated with weekly injections of 3 cc of Penicillin in 
oU with 2% Aluminium Monostearate. Disability disappeared with the treatment 
and they undertook various developmental work in the village in the shape of 
digging a new well and taking up improved methods of agriculture. They are 
very grateful to the project personnel for cure of their disease and'along with it 
their disability. 


53. Study of air pollution in Calcutta. 


M. K. CHAKJRAflORTY, Calcutta. 


With a view to study the problem of air Pollution in Calcutta, a pilot study 
was conducted for one year. The study is divided in two parts : 

(1) Dust fall collecliun is made every month from ten representative centres 

of the city in special dust collecting jars and the total quantity of dust 
fall per month is estimated in tons per sq. mile. The dust is also 
analysed for its ash content and volatile matters. The monthly dust 
fall during the year under study has been found to vary between 30'9 
and 131-6 tons per sq. mile. 

(2) Samples of air have been collected and analysed twice every week for 

SOj, NIT„ NO, and aldehyde content.. 

The range of concentration of these gases as found in the study is as follows ; 


SO, 

Nil, 

NO, 

Aldehyde 


... 0-01—0-15 PPM 

... O-OS-0-87 „ 

... 0-a2-0-29 „ 

... 0-06—0-39 „ 


B. VETERINARY SECTION 

54. SoDM observations on the clinical and Episootiological Syndrome of Bovine 
contagious Pleuro*Pneumonia sts it occurs in Asssun. 

DILARAM BORA, Gauhati. 

•'Occurrence of Bovine Contagions Plenro Pneumonia had long been suspected, 
but recognised only in 1940 in Assam. The paper presents the observations made 
during the course of a detailed investigation conducted on 26 natural outbreaks 
of the disease from December, 1161 to August, 1953. Altogether 2,095 Cattle were 
actually suffering from the disease out of which 2,m died. Most of the available 
clinical cases of all the outbreaks were under constant and critical observations 
and their symptomatological and episootiological characteristics were recorded. 

The technique adopted for collection of seed materials for transmission 
experiments as well as isolation of organums in Bennett’s Broth are described and 
the details of the various experiments conducted in the laboratory are given”. 


55.. Control of Bovine contagions Plenro<Pnoumonia in A— 

1/I1<ARAM BORA, Ganhati. 

Four experiments were conducted with a view to work ont and if possible 
to establish a suitable vaccine locally ai^inst Bovine Contagious Pletiro-pnemnonia 
in Assam. In the first a group ot eight cattle were inoculated witih 0*5 c,c. of 
seven days’ growth of seventh generation Bennett’S Broth cnlttire of the strain 3 
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Assam mgaaisms stored tor two weeks at -S^C (atteniiated caltnre vaccine) sab' 
cntaneonsly about one inch above the tail-tip. Two oat these eight received 
also a re-inforcing dose of 1 e.c. of the same material after an interval of about 
one month. Seven out of eight cattle thus inoculated were subjected' to a. chal¬ 
lenge test—on 83rd and 2 on 105th day of vaccination along with a contrcd^ 
All but the control proved solidly immune; the control reacted heavily and died.- 

The fourth experiment was designed to stage the field trials of the attenuated 
culture vaccine. Altogetlier 16 centres were organised under Group “A", '*B*' and 
“C” representing the "Clean", "Threatened" and "Infected" zones respectively 
in almost all the strategic areas in the state. The total number of cattle vaccinated 
in the Group "A", "B" and "C" was 1,779 and the total number of cattle left 
nnvaccinated in Group "A", "B^ and "C" was 1720. The percentage of mortality 
due to natural B.C.P.P. in combined vaccinated stock in Group A, B and C was 
l'’74% and in Gronp B and C only 2*^02% whereas the percentage of mortality in 
combined unvaccinated stock in Group A, B and C was 38’’13% and percentage 
of mortality due to natural B.C.P.P. in the unvaccinated stock of Group £ and C 
only was 43*93%. Gronp ‘B’ and 'C' stock were more exact in the study in view 
of the prevailing outbreaks. These results not only proved that the vaccine was 
highly effective against the natural disease in the field but also made the vaccine 
popular amongst the farmers. 

Under tlie laboratory environment there was no marked reaction and sub- 
sequent loss of Tail-tip following vaccination but under field-environment about 
1*2% of the total vaccinated stock actually lost their Tail-tip. 

The experiment No. 3 was meant to study the l/>ngley’s formalised vacdue 
in regard to B.C.P.P. in Assam but did not yield good result. 

The experiment No. 4 was designed to study the use of a crude lymph vaccine 
against B.C.P.P. under laboratory condition, the results were nut encouraging. 


S6. Control of Bovine contagious Pleuro-Pncnmonin. 

UIUAKAM BORA, Ganbati. 

The paper gives an account of the mass vaccination conducted with Attenuated 
Culture Vaccine i.e. 7th Generation, 5train-3, 7 days’ growth Bennett's Broth 
Culture (Assam Strain B.C.P.P.} stored for about two weeks at plus A°C, over 
65, 709 cattle in Assam irrespective of age. Sex and Breed during the period from 
May, 1953 to March, 1955. The vaccination was done in the strategic districts 
and is proving considerably sncccssfnl in the control of Bovine Contagions Pleura 
Pneumonia in the State. 

Daring the course of tills observation, on mass vaccination, incidences of minor 
importance such as loss of Tail Tip or death of animals following vaccination were 
also experienced. Bnt such incidents were indeed very very rare. Other 
measures adopted in the field for speedy control of the disease are also mentioned. 


57. Studies mi seme aspects of Fko^ylectic vaeciaetion for Haemerrliegic SopA- 

D. KRISHNA MURTHY, Mathnra. 

Hiaemorrhagic SepticiaemiB is one of the meet important disease causing 
annually a recorded , mortality of over 7,500 animals amounting to a financial loss 
of over four lakhs of mpees; Being a seasonal disease ocenrring mainly dming 
the nnmsoott pezio(^ tiie effects of this disease are very pronounced on agri- 
cnltoral operations carried out daring this period, thmt leading to considerable 
losam itt' agtkmltnral. prodnntion of the Stat6< Prefyenrion and control of thUi' 
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disease is still a vexations problem and continnons efforts are being made to 
improve the present methods of prophylactic vaccination practised in rural areas. 

^Experimental studies were conducted with three vaccines ‘com^ite Inroth 
vaccine'*, agar washed vaccine and oil adjuvant vaccine in order to assess and 
compare the post-vaccinal reactions and duration of immunity produced by them. 
With a view to ascertain the improvement in the period of immnnitf produced by 
double vaccination, certain number of animals were vaccinated with agar-wosb 
vaccine twice at an interval of one month. From these studies it is evident that 
the period of immunity produced by the oil adjuvant vaccine is more than the 
other two vaccines and lasts for 124 days after which it wanes off. Agar-was 
vaccine administered by two injections will afford satisfactory immunity for a 
period of 98 days while the other two methods will not set up immunity even 
for a period of three mouths. There is no fall in milk yield as a result of these 
vaccinations and there is no thermal reaction. A few animals vaccinated with 
agar-wash vaccine are likely to develop symptoms of shock immediately after 
vaccination. Oil adjuvant vaccine, in view of its thick and only consistency, is 
rather diflicnlt to use under field conditions and wider bore needle is necessary 
for inoculation. A persistent local nodule is likely to result if any portion of this 
vaccine goes into the subcutaneous tissue. Other observations made during these 
experimental studies have also been recorded. 


58. intestiiial myiasis in a duck caused by the hurvoe of Musca sp. 

C. T. PBTBR, Jzatnagar. 

Out of three ducks purchased from a local dealer and kept in the laboratory 
for more than four months, one was found dead in its cage before it was made 
use of for any experimental purposes. The bird showed extreme weakness and 
was off feed for two days prior to its death. At autopsy, 17 live maggots were 
recovered from tlie intestine near the rectum, and they were all identified as those 
of Musca sp. Apart from an acute inflammation of the intestinal mucosa thl-ongh- 
ont its length with slight haemorrhage and a stasis of the gut contents, no other 
abnormalities could be detected. 

It is thought that the larvae entered into the gut through the cloaca after 
hatching out from fly eggs that were deposited in close association with the bird 
while it was alive. In the absence of any other aetiological factors, the death of 
the duck is attributed to intestinal myiasis. 

59. A reconl of Glebidiiun louckorti (Flesch) from a bono in Indio. 

I,. S. HIRBGAUDAR, Bombay. 

Globidium Uuckartl has been recorded from a horse at Mangrol (Bombay State) 
for the first time from India. The oocysts of G. leuckarti are of Bimeria type, 
large, 84 x 56 microns, deep brown in colour and oval in shape. Spomlation time 
is 15 days. The genus Globidium has been uncertain for many years. Reidienow 
(1940) lists Globidium as a snbgenns and there is a great deal of justification for 
Ais treatment. 

60. Ptfoliininary note m oti^gy so ealkd '‘Bnraoli Lodons** in cotllo in B—g*! 

B. DUTT, leatnagar. 

Histopathological stndlei were carried out on the skin tissues front the 
lesions over the legs, feet etc. found in cattle in Bengal. These skin lesions 
are named as “Bnrsati”, "Dum-Dum sore" or "Calcutta sore". Histopathologicat 
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examination of akin tisanes reveakid the presence of a section of nematode worm 
beneath rete midpighh and marked eosinophilic infiltration in the dermis. At placea 
in the dermis, eosinophiles bad aggregated together and gave the appearance of 
eosinoplile granuloma. Barlier Menon (1934-35) had found filaria in dehaemo- 
globinised thick smears from such lesions found on legs, feet etc. 

It is, therefore, held out that perhaps the same agent which causes hnmp sore 
{Stephanofilaria assamenosis) as reported Pande (1935) may be responsible for 
the skin lesions in Bengal cattle which are named ‘‘Bursati", **Dam Dum sore" 
or "Calcutta sore". 


61. On a new onyurid, Ssrphacia srivaataTi n.sp. from pig, Sns crutatus in Indio. 

P. K. SINHA, Calcutta. 

While studying the incidence of helminths in Pigs in Bareilly, a new species 
of oxyurid was recorded from the stomach of pigs. Tw'o animals were found 
infected with the nematode and in both the cases only female worms were 
recovered. No male worm was detectable. In all six specimens were collected 
intact and the descriptions and measurements are based on these specimens. 

The present species is the first record of Syphacia from pigs. It is interesting 
to note that all Syphacia species have so far been recorded from the large intestine 
of their host whereas the present species is found in the stomach of pigs. 

Twenty-one species of Syphacia have been described so far some of which may 
prove to be synonymous. Of all the species S. srivastain has the greatest affinity 
for 5. bonnei and 5. obubra. By the larger size of the worm, relatively very long 
oesophagus and the more complex structure of the anterior end. 5. bonnet can 
be easily distinguished from the present species. The anterior end of the female 
of 5. obubra is also very complex and the eggs are larger compared to those of 
5. srivastavi. 


62. On a new eertode, Raillietina (Raillietina) dattai n.sp. hrom ponltiy Galtm 
gallna domestieua in India. 

P. K. SINHA, Calcutta. 

Some specimens of cestodes collected from a hen of the Government Poultry 
Farm, Patna were found to be a new species. Out of the eight specimens ail 
of which belonged to the same species only six were complete. 

The present species has the greatest affinity for Raillietina (Raillietina) voM 
of fowl which has been recorded also from India. R. (R) dattai can be readily 
distinguidied from R. (R) volzi by the shape of the cirrus sac only. The hour¬ 
glass shape of the cirrus sac is not found in any other known specie of this 
subgenus. 


63. ObsarvalieBs on the post-eereorial development of Eehinostoraa levolatam 
(Froelieli). 

C. T. PBTBR, Izatnagar. 

In India, the life-history of Echinostoma revolutam has not been previously 
worked out, though its adult and cercarial stages are known to exist. An 
echinostome cercarla obtained locally from aquatic snails of the species lAntnaea 
Media f. sneeinea yma fdnnd to resemble Cercarla eehinostomi -ravoIuU Beaver in 
its general mmrphological featurest especially in the eollarspination which agreed - 
with that of the adult atage of the fluke under study. Its relaticmship to Eektno> 
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stoma revolution lias now been experimentally* established by raising adult speci¬ 
mens of the fluke in birds. Details of the observations made on the post-cercanal 
development of the parasite are dealt with in this paper. 

Various species of aquatic snails were found to serve as second intermediate 
hosts of the parasite. Bxperimenlnlly-raised metacercariae when fed to ducks and 
chicks developed in from 18 to 21 days into trematodes which w§re referable to 
Eehinostoma revolutum (Froelich). In pigeons, heavy experimental infection with 
this fluke proved fatal, and the birds died before the worms attained maturity. 


64. On the occurrence of Orientabilharain turkestanicum in cattle in India. 

H. D. SRIVASTAVA and K. N. TRISAD, Izatnagar. 

The largest number of species of blood-flukes occurring in any one country 
in the world are found in India. Apart from the bloodflukes parasitic in Indian 
reptiles and birds, the species which have been known to infect domesticated 
niaininals in this country are : Schistosoma indicum, S. spindale, S. incognitum, 
.S', nasale, Bivitellobilharzia naUi, Orientobilharsia dattai and 0. bomfordi. The 
reiwrted occurrence of A*, bovis in India needs confirmation. Besides .the recorded 
occurrence of about a dozen autochthonous cases of urinary schistosomiasis and a 
few of intestinal form in human beings in India, nn endemic focus of urinary 
schistosomiasis due most probably to 5. iiaematobium in human beings has receiitly 
been discovered in village Girabvi in Ratnagiri district. In this paper is reported 
the occurrence in India of yet another unrecorded species of bloodfluke. 

The parasite was origfinally described as Schistosommn turkestanicum by 
Skrjabin in 1913 from the portal veins of local cattle in Russian Turkestan. Price, 
1929, transferred the species to the genus OrnithobilJiarsia and Dutt and Srivnstava, 
1955, have assigned it to Orientobilharzia. The parasite is known to occur in 
several countries, and has been recorded from sheep, goat, cattle, buffaloe, camel, 
horse, donkey, mule and cat. In India two outbreaks of infection of this parasite 
among cattle have been investigated. In both the oubreaks the mortality among 
the infected cattle was quite high. The faeces of the affected animals contained 
numerocs eggs characteristic of the species and a large number of adult male 
and female specimens of the parasite was recovered on post mortem examination. 


65. A study of the blood of Goats. 


A, N. GDHA and A. CHATl'RRJEE, Calcutta. 


The blood of 32 goats of the Jainunapari breed, imported in Calcutta were 
studied. The morphology was studied both in fixed preparations and under Supra¬ 
vital staining. The following values were obtained :— 


R.B.C. in million 
W.B.C. in thousand 
Lymphocytes 
Polymorphs. 
Monocytes 


-12-05± 1*S5 per emm 
-ni±i-3 
-39±5% 

50-5 ±5% 

7-5±2S 


Eosinophils 

Basophils 

Haemoglobin gm% 
Haematocrit 
Specific gravity 


l-StO-S 

0 

1M±M 

33±5 

l*037S±O-0Q25 


66. Occurrence of Tropical Eosinophilia like disease amongst in India. 

A. N. GUHA, Calcutta. 

Studies on 20 cases of nonspecific eosinophilia in cattle, somewhat ai«n|!H r to 
tropical eosinophilia in human have been recorded in this paper. The aiUmals 
exhibited the symptoms of anorexia, dry persistent epugh at night foUowed by 
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expiratory dyspnoea in the morning, r&les and wheezing sgimd dni^g cxjdmtRin 
aoschltation. Difierential connt of blood showed increase in the nnmber of ScMino*' 
phils. While the ncoiiial eosun^hilic connt of Indian Cattle varkd from 
these animals showed a rise npto 24*5 ±7*5%. Sex factor did not play, wy pa^ 
in these animals and it was observed that animals below six years of egie were' 
not infected. After 2 injections of Acetylurson the eosinophilic count increased 
upon 33*5±5*5% bat after some more injections came down npto 8*5±1*5%. All 
the cases recovered by the 4.tb week. 


67. Oral administration of insecticides for ectoparasite control and their toxicity 
to the hosts. 


P. BALARAMA MBNON, Izatnagar. 

In continuation of experiments reported previously laboratory bred white rats 
dosed with DDT and gomma-BHC at the rate of 500 mg. kg. body weight and 
250 mg/kg body weight respectively on two successive days gave 60 to 100 per 
cent mortality among ticks, Argas persicus (Oken), allowed to feed on them on 
the first two days, but batches of ticks fed on the eighth day after drugging gave 
only 16 to 17 per cent mortality showing thereby that the drugs did not remain 
effective in the circulation for a period of eight days to give a satisfactory kill. 
Mosquitoes, Culex fatigans Wiedemann, bred out in tlte laboratory and 48 to 72 
hours old, fed on ^ese rats on the second night of dragging, all died within 24 
to 48 hours after taking tlieir blood meal. 

Observations on tlie oral toxicity of these insecticides to white rats showed 
that DDT and gamma-BHC in single doses of 500 mg./kg. body weight or in 
two doses of 250 mg./kg. on successive days were tolerated well by the rats 
without showing any ill effects. Chlordane was not tolerated in doses of 1000 
and 500 mg./kg, body weight as the rats died on the day following tlie administra* 
tion of the drug. 


68. Scmifielil trials with some modem insecticides for controlling lice infestation 
on livestock. 

R. P. CHAUDHURI and PAVAN KUMAR, Izatnagar. 

Dindane, Paralac (containing dieldrin) and DDT killed 100% lice Haematoptnus 
tuberculalus on buffalo calves and kept the latters free from lice for 28, 18, and 
7 days respectively. Similarly diel^in, chlordane, lindane, DDT, malathion, 
diazinon and Paralac freed cow calves completely hrom louse Unognathus vituti 
but re-infestation started one and two weeks after treatments on calvto treated 
with malathion and the rest of the Insecticides respectively. DDT, lindane^ 
toxaphene, chlordane, rhothane, aldrin, dieldrin, Paralac, malathion and diazinon 
killed completely all lice Llncgnaihus sUnopsis and DanuMnia eaprae on goats. 
In the winter trials rednfestatioh started on goats treated with DDT and diazinon 
4-5 weeks Mter treatments and on those treated with lindane 3-4 weeks after treat¬ 
ments, whereas tmeaphene and Paralac gave complete control of lice only for One 
and two weeks respectively. . However, in the summer trials any of these 10 insec¬ 
ticides kept goats lonto-free for ^10 wtolts. Goats treated with DDT,, rhothane 
and aldrin showed, re-hifestatioti aft^-11 '^eks and all othm except those tritotod : 
with dield^.^a^ (Aiordaito begem lice only after 13 weeks. XHeidrin 

and: dtlot^he?gaye abikiliite'. ptottcdP*i.^' Sba^..4^- - .t4:..weelts''^': ..Didxig'ti|to''/ 

.ihfestatioo-';.'di!irOko^:'';th ahiidding; Uce ' infetitati^. m 
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69. i1iBto>patliologieal studiM in ntt fed with Argneone Oil. 

B. DUTT and D. N. MUI<WCK, iMtnagar. 

Six groiijw of font growing albiho rals were selected. One group was kept 
on control diet and the other five groups were fed with 0'5, it 2, 4 and 8 per 
cent. Argimone oil along with good diet. After nine months of feeding the 
rats were destroyed and histopathological studies of the tissues obtained from sucli 
rats were carried out. 

The only conspicuous and constant pathological change was obserbed in the 
testes of rats receiving 1 per cent Argimone oil and above. Teste.s of such rats 
showed degenerative changes of seminiferous tubules surrouiuled by fluid giving 
the appearance as if the seminiferous tubules were floating in liquid, SperinaUi- 
genesis wa.s greatly reduced. 


70. Seme stud^ on the Pharmacological Actions of the Patharkuchi leaves. 

A. K. CHOWDHURY and B. B, PAh, Calcutta. 

A preliminary study of the Pliannacologicnl actions of Patharkuchi leaves was 
taken up os regards its action on the plain and canliac muscles and on blood c.<)agu- 
tion. It wa.s seen that in the crude water extract of the Patharkuchi leaves there 
are certain principles which have a very significant action on the plain and i'anliac 
muscles of mammals an«l amphibians respectively. The drug was seen to have a 
stimnlating aelion on the cardiac and intestinal nmseles. There was a signilunnt 
increase in the tonus contracljlily and irritability of these muscles. The drug also 
seems to have some inflweiice cm the parasyinpallittic nerve endings wliicli arc first 
depressed followed by a seeoiidary sliimilntion. The drug was seen to have a reni.ark- 
able effect on blcxal c'oagnlatiun and effective IkcIIi in vitro .'.iiid in vivo exjieriments 
indicating the possibility of the drug for use as a cheat) haemostatic. 


71. Cobalt content of feed from different farms in India. 

S. N. RAY and A. W. ZUBAIRY, Izatnagar. 

The cobalt content of feeds from several farms situated in different parts of 
India has been analysed. The concentration of this mineral in p.p.m. (on dry basis) 
in the feeds varied from 0'056 to ()’17. On the basis of these figures, it appears 
that acute cobalt deficiency is not likely to exist in the animals of these farms. 


72. Effect of feeding Linseed (Linum Usitatisiimnm) Cake pressed by different 
methods of growth rate. 

N. D. KEH.^R, P. C. SAWHNEY and P. T. VARANDANI; Izatnagar. 

In a previous publication observations on the effect of feeding sarson (Brasstca 
campestfts) cake prepared by different methods on the groWh rate and digestibility 
of proximate principles in calve.s were reported. Similar ittudies were made using 
limseed cake in place of sarsou cake, lire concentrate nflxtuire f^ to thi;^ com¬ 
parable groups consisted of 50 parts linseed cake, 25 parte barley, 12-5 ptirts wheat 
bran and l2‘S parte oats. The linseed cake used in the three Vo“P3 was ghanl 
pressed, expeller pressed and solv?pt esrtracted respectively. The. gxperitneirial 
^Setvalbtohs w<^ bkrri^ opt for'46 weeks! ' ^ 
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The gain in weight and final weights of the calves in t^ three j^onps dl^.;.h<^ 
show significant variation. Tliese findings coofinn those of previbhs eii^riment 
with sarsoon cake, that the rate of growth is not affected by feeding oil cakes with, 
different fat levels due to method of preparation. , 

A metabolic trial was conducted and it was found that the total digestihlt 
nutrients ingested per 100 lbs, body weight were 830, 906 and 896 gtris. per day for 
solvent extracted, expeller pressed and ghani pressed cake gronps respectively. . 


73. Studies on the Nutritive Value of Liaaeed (Linum Uutatutinuin) Cake 
prepared by ghani expeller and Bolvmt extraction process. 

N. D, KEHAR, M. h. MATHUR and B. SAHI, Izatnagar. 

Since con.siderabIc controversy exists as to the possible effect of feeding resultant 
cake produced by solvent extraction process as coniparc*<l to cake produced by ghani 
and expeller process, experiments were, therefore, planned to study the compara¬ 
tive imlritive value of the ghani, expeller and solvent extracted linseed cakes. The 
cakes were fed to 3 comparable groups of adult Knmaotii bullocks to meet their 
digestible crude protein requirement and wheat bhoosa was fed as the sole roughage 
to all the animals. The rations were fed for one month and dnring last ten days, 
a nietalwlic trial was conducted. 

The total digestible nutrients of rations per 100 lbs. dry matter containing 
ghani, expeller and solvent extraction process were 48*74, 49*24 and 47*33 respec¬ 
tively. 

'J'he digestible crude ptotein per 100 lbs of dry matter for .solvent extracted, 
expeller pres.sed and ghani pressed linseed cakes was found to be respectively 27*83, 
24-55 and 24-64. 

The balances for nitrogen were positive in all the groups while for those of 
calcium* and phosphorus were slightly negative in solvent extracted cake group 
and positive in the other two groups. 


74. Effect of feeding (1) Cotton Seed (11) Cottonseed Cake on the digestibility 
of proximate principles, Milk yield end Fat production in cows. 

N. D. KEJIAR, K. SAHAf, M. h. MATHUR, I». C. SAWHNEY, B. G. GUPTA. 

K. NATH. P. N. JOHRI and P. T. VARANDANI, Izatnagar. 

Colton seed is one of the important oil .seeds produced in Iiuliu, its annual 
production tieing esliniate<l at about one million tons. The seeds and the cake 
produced by extracting the oil are used exteu.sively for feeding cattle. In this 
article, the results obtained in the tliree experiments conducted to study tlie effect 
of feeding cotton ,s(-ed cake a-s comparetl with one another and also with a control 
dairy mixture, on the digestibility of proximate principles, milk yield and fat pro¬ 
duction in caw.s are. giveq. 

Experimental observations were conducted on three similar groni>s of Hariana 
cows comparable as . regards agei number and stage of lactation and of milk and 
fat yield.. Group I was kept as control and was fed on a dairy mixture consisting 
(^ barley, tin^^ cake and gram hnsk. In groups 11 and II, 50 per c^t of the 
digestible crude protein was replaced by cotton seed and cotton seed cake respec¬ 
tively. Roughage fodwaa the Same in all the gronps. . ,V , 

In .(Wder. to- get afi the results of the 3 exper^roen^ were 

iuid it was that; |a) of eth^er extract shOvred a trend befog, 

highest;:lh;ii^dn_aee cotton wed cake;,and,dai^;j!pwtare.:gt!^ 

in a descehdtiag y: dlflcfohces wete found fo be Iftignificant. only ins 
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3 experiments. The digestibility of crude protein and total carbohydrates did not 
show any particular trend. The variations in the digestibility were significant in 
2 out of 3 experiments in case of crude protein and only in one experiment in case 
of total carbohydrates. 

(b) Data on milk yield and fat production of the 3 experiment when pooled to 
get an over all picture showed an actual but not significant increase in total fat 
production in cotton seed group as compared to other 2 feed groups, whereas values 
for milk yield and FCM were lowest for cotton seed group and highest for cotton 
seed cake group. The differences again were not significant. 


75. A Study on the feeding effect of Aureomyetn in Calves. 

D. N. MUDDICK, Izatnagar. 

Sixteen male calves of fourteen to sixteen weeks old w'ere divided into 4 groups 
of 4 animals each. The control calves were fed with normal ration and the three 
e.xperimental groups received in addition to their standard ration, a supplement of 
10 mg., 30 mg. and 90 mg. of aureomycin per 100 lb. live weight. 

During the period of observation extending over 13 weeks, weekly body weight 
and heart girth measurements were taken. The blood was analy.sed weekly for 
hemoglobin and total leucocyte counts. Tlie faeces was examined for parasitic 
infection for fortnightly intervals. 

Results showed that though the experimental groups recorded slight increased 
rate of growth, the pounds of feed per |x>und of gain in hoily weight were same in 
all the groups. 

The treated animals showed no digestive trouble and they had less number of 
works in faeces in comparison to control. 

The addition of 30 mg. of aureomycin in the ration of calves had most bene* 
ficial effect on the animals for the maintenance of health and control of diseases. 


76. Inheritance of loose horns in eatUe (Kapila). 

M. P. JOHARI, Mathura. 

The character of having loose honis (Kapila) is genetically determined. It is a 
recessive character and is located on autosomal cliromo.somes. The character is 
linked up with milk production and so has a great economic significance. The 
character has been recorded in Hariana, Sahiwal and Gangateri breeds kept in Uttar 
Pradesh. 

77. 'Heelnnn' (Shaking)—n new hereditary disease in Haiiana cattle. 

M. P. JOHARI, Mathura. 

'Heelnan* or the disease 'neuro-muscnlar irritability* seen in Hariana cattle, is 
hereditary. Preliminary findings are that it is autosomal end is likely to be 
dominant with low penetrance. 

78. A new hereditary malfemation of the sex organa in buffalo (Bnbalus 

bnbalis). 

M. P. JOHARI, Mathura. 

A hereditary anatomical deviation of the testicle in a water buffalo Is described. 
The mutation appears to be dominant and it does not influence the^general hedth 
or breeding efficiency of the btiU. , 
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79. Studies OB Sex HonBoae»>~Peit V spe rm test of praffBBBCir M 

of Borine GestotioB utiBiing die aquemu estrect of faeces of UkO a niift i rf .; i 

J. k. MOHANTY, Cuttack. 

Aqueous extract of faeces cows known (h* suspected to be pregnant was injected 
to male toads, Bufcnielanostictus Scimeid. 36 samples of faeces from 30 aeiimafa 
were tested. There was no false positive or false negative results with this sexifa. 
The speed of reaction was somewhat slower compared to that with human pregmint 
urine. Use of a small quantity of hyalutonidase shortened the time of spert ejacu* 
latiou. Concentration of the extract did not influence the speed of reaction but It 
decreased the quantity of extract injected for positive reaction. The sperm ejaCtt> 
lating properly alone of the substance present in the faeces of pregnant cow however 
does not establish its gonadotrophic nature. Its true gonadotrophic activity still 
remains to be proved, for which work is in progress. 

However this biological test is simple, rapid and economical and as such 
commends itself for wide use. 


80. Studies on reproductive efficiency in Donkey mares. 

M. h. KOHU and K. R. SURI, Hissar. 

A study of 604 foalings of 128 donkey mares from stud of the Government 
Livestock Farm, Hissar during the period from 1016 to 1954 showed that the 
services required per conception and the fertility rate for the first foaling did not 
differ significantly from the iiost-partum foalings. A mean of 2'1 services were 
retiuired per conception and the overage fertility rate of the stud was 47-2 per cent. 
The conception rale of foal heat was poorer than those bred at later dates. Ferti¬ 
lity rate was highest for the period between 49-79 days after foalitm^* The foaling 
])erc|utage did not vary from month to month. The average post-partnra period 
for fertile service was 162-49 ±6-67 days. 


81. Studies on the gestation length and breeding age in Donkey mares. 

M. Li KOHLI, K. R. SURI and A. CHATTRRJI, Hissar. 

A study of 640 gestation periods of 128 donkey mares of the Government Live¬ 
stock Farm, Hissar during the period from 1916 to 1954 showed that jthe average 
gestation length was 374*43 ±0-25 days. 

The gestation period was. slightly longer (374*86 ±0*81 v. 373*98 ±0*73) for males 
than for females. For male foals, the longest average gestation period occurred in 
March and for female foals in February. The shortest average gestation period for 
males was in ^ptember while for females in June. The month of foaling and the 
sire had a significant effect on the gestation period. The average age for first service 
was 42*46 ±0*85 months and the average age for first foaling was 59*67 ±1*09 months. 


82 . Factors affsctiiiig Birth wmght in Haiinaa cattle. 

M. L. KOHLI and K. R. SURI, Hissar. 

The data wem taken from the Hadana herd, bred and raised at the Governs 
ment lylwfato!^ FiiWy from 1946-53. 771 birtii weights of calyes were stadiedv;, 
It was pbsi^ed tt«t bull calves, on an average, were signii|cant}y heavier 
females. Gatying t^aimee of th^ dmn, the season of freshening , ahd . the .s^ h^ 
iio signffi^t^effii^-dtt jih^’birth weight <tf'.'the calveSi..;. ."'v:;' 
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83. Longeritjr and reproductiTity in Hariana cattle. 

M. h. KOHW and K. H.. SURI, Hissar. 

A study of the ages of 1917 Hariana cows and 28 Hariana stud b^lls, extending 
over a period of 15 years and 18 j-ears respectively showed that the mean age at 
which the cow first freshened was found to he 58-83 ±0-20 months. The average 
re-productive life of a cow was 80-70 ±0-90 mouths. The average number of calvings 
during the life time of a cow was 4-67 ±0-11. The average life of the cow was 
136-39+0-95 months and that of the bull was 98-1 ±4-6. The maximum age recorded 
for the cow and the breeding bull was 18 years 9 months 7 days and 15 years 
9 months 21 days respectively. The highest imirtality in the herd was due to tuber¬ 
culosis and most of the cattle between the ages 7 to 10 years died of other non- 
contagious diseases. 


84. Factor* affecting gestation length in Hariana cattle. 

M. h. KOHlvI and K. R. SURI, His.sur. 

The study was based on the data collected from a herd of Hariana cuttle, a 
‘dual puriKise’ breed (milk and draught) of the Oovernmeut l^ivestock Firm, Hissar 
for a period of 8 years i.e. from 1946-53 on 797 parturitions. Tlie average length 
of gestation ptriotl was 290-7 + 0-9 days. Male calves were carric*] to a significantly 
longer {ieri(.<d of time than females. The .setpience of calving, month of freshening, 
sire and sex had a sigiiificanl effect on ge.statiou period. There were ])o.sitive corre- 
l.'itions lK:lween the liody w-eight of the dam and the birth weight of the calf with 
the gestation period. No significant cprrelatuin was observed between the dry 
period of tJic cows ami the gestation. 


85. Relationthip of the postlpartum Breeding interval to reproductive efficiency 
in the Hariana cow. 

M. b. KOHIJ and K. R. SURT, Fun jab. 

A slndy of .^76 normal calvings in an experimental herd of 271 Hariana cows 
from 1945-.54 showed that the appearance of heat after calving was late and the 
interval was 230-2 ±4-9 days : 1-4 services were required per conception over the 
entire period of about 12 years. The percentage of total conceptions resulting 
from first .service wa.s 72-8. minimum interval from calving to first service of 
100 days was re(|uired for stati.sfactory fertility. 


86. The relation of some factors to the occurrence of post-partum oestrus in 
Hariana cattle. 


M. b. KOHbl and K. R. StfRI, Punjab. 

A study of 538 parturitions in 271 Hariana cows of the experimental herd at 
the Government bivestock Farm, Hissar showed that the average length of interval 
from parturition to the first oestra.s was found to he 228-0 ± 3-9'*6ays. .'rhe montli 
and season of the year .seemed to affect the. length of the post*partara inierval. to 
first oestrus’. The season of calving also affected the interval. Thei% appeared 
no relationship between the average daily milk yield and the. interval betweeff 
calving and first oe.siTns. The age of the cow and lactation number wele bbwmd 
to influence the interval from calvinff jb first-oestrus. 
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87. Cytoclieniiftry of Buffalo Bull •permatuaoa. . 

A. K. CHOWpHORY, B. B. PAL and A. N. CH^KBABARl^V 

The cytochemlcal reactions of the buiKalo spermatcBEoa were studied 
most modern cytochemical procedure, it was found that the cytochmnical r^ctldh 
of buffalo spermatozoa are almost identical with those of the bull spermatozoa. 
The buffalo! spermatozoa of course showed a much feeble reaction to acid anti 
alkaline pho.spliatascs compared with those obtained in the bulls. Tlie sudbh 
black B positive materi.al and i)eroxidnse iH)sitive materials were seen to be located 
chiedy in the midille piece of the sjierniatozoa. Iron haeinotoxylin method stained 
the sperm ,liead only, quite intensely hut the middle piece and tail remained 
negetive. The reason for comparatively feeble reaction obtained in acid and 
alkaline phosphatases is probably due to comparatively lesser amounts of these 
enzymes located in the spermatozoii. 


88. Transportation of cow bull semen by rail. 

S. K. S.MIA and R. B. SINGH, U.P. 

The cow bull semen was transported 11 times in different preservatives to 
select the best dilutor for the despatch of semen to long disUuices. The result 
on the transjjorlution of cow bull semen to distances over ISO inile.s in cgg-yolk 
smlium citrate, mixture of egg-yolk .soclinm citrate and glycine and egg-yolk 
glycine indicates that there is little difference between the keeping quality of 
the semen in these preservatives. 

Tfie transiwrled semen in egg-yolk sodium citrate dilutor maintuiued the 
motility up to +3 for an average i»eriod of 3-0 <Iays, in the mixture of egg-yolk 
sodium citrate and glycine for an avenige pericirl of .1I-9 days and in the egg-yolk 
glycyie for an average period of 4-1 days where as the controls maintained in 
the laboratory in these diliitors could maintain nplo +3 motility for 5*2 days, 10-1 
days and 7-6 days on an averages respectively. 

The semen in these dilntors under transportation could survive for aii average 
I>eriod of 7‘6 days, 8-9 days atid 8-0 days resfjectively where a.s the controls without 
transiKirliition could live for 14-2 days, 18-3 days and 15-1 day.s respectively. 


89. Mixture of egg-jrolk Sodium Citrate and Glycine as dilator for ram senten. 

R. B. SINGH and S. K. SAHA, IT,P. 

Ram semen was preserved at 4'C in the mixture of egg-yolk soilium citrate 
and glycine. The efficacy of this diluent was compared with that of egg-yolk 
sodinm citrate and egg-yolk glycine. The composition of the dilators, were • as 
follows :— 

1. Mixture of egg-yolk sodimn citrate and glycine (a solution of P8% 
sodium citrate and 2% glycine, mixed with equal volume of egg-yolk). 

2. Bgg-yolk glycine (4% glycine with egg-yolk in equal volumes). 

3. Egg-yoBe sodinm citrate (3-6% sodium citrate and egg-yolk in equal 
ports). 

The-mixture of egg-yulk sodium citrate and gl3xine wa.s found .to. be .the: best 
anrongst all the . dilutoiia used for the preservatipii of rant semen .samples. It can 
be used for ink in .this . dilutmT' for an average period of 17r2. days, atid 

the sperms hye f^^^^ period of 27*14 days. Ute longest sperm suryiyal in; 

this T^e n«^t be^t diluent is egg-yqlk glycine in wh^ . 

.the'. .the average ..^.Sj^nh suryival.-Ky^;,!^''- 
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15*14 days. The longest period for which the sperm conld survive in this diluent 
was of 28*0 days. Hie average life of semen in the egg>yolk sodium citrate for 
insemination pitfpose wm for 4*4 days. The longest period of sperm survival of 
one of the samples in this medium was for 22 days and the average sperm life was 
for 13-42 days. 


90. On the ^idermal structures of the miracidia of ux species of ma m m al i an 
■schistosomes and a new technique of specific diagnosis of animal schisto* 
somiasis. 


S. C. DUTT and H. D. SRIVASTAVA, Izatnagar. 

The epidermal cells and extra cellular papillae of the miracidia of Schistosoma 
indicum. S. spindale, S. msale, S. incognitumj Orientobilharzia dattai and 
Bivitellobtlharzia nairi have been studied. The miracidia of all these species 
possess, in the vast majority cases, twenty-two epidermal cells arranged in four 
tiers of six, nine, four and three cells respectively. S. indicum, S. spindale and 
S. nasale possess six sets of papillae, while S. incognltum, O, dattai and B. nairi 
possess five sets. The first set is situated at the base of the tenebratirium and 
consists of two groups of nine papillae each. The second set consists of six papillae, 
each of which is situated at the middle of the base of each epidermal cell of the 
first tier. The thrid and fourth sets are situated in the space between the first 
and second epidermal tiers. In S. indicum, S. spindale and S. nasale the third 
set contains two papillae, one on each lateral aspect; while in S. incognltum, 
O. dattai and B. nairi it contains four papillae, two on each side. In S. indicum, 
.V. spindale and 5. nasale the fourth set contains six papillae, three on each side; 
while in the other three species the number is larger, being 18—21 in S. incognilum, 
14—17 in O. dattai and 34—38 in B. nairi. The fifth and sixth sets arc situated 
in the space between the second and third epidermal tiers. The fifth set contains 
two small papillae, one on each side. The sixth set, absent in 5. incognltum, 
O. dattai and B. nairi, contains 15—20 papillae in S. indicum, 20—22 in 5. spindale 
and 23—25 in S. nasale. Six of the papillae of the first set appear to be sensory 
and tlie other three glandular. The two marginal papillae of the second set are 
the so called “lateral papillae” and those of the third set are the so called 
“anterior ducts” or “lateral processes”. The papillae of the fonrtli and sixth sets 
bear stiff bristle-like sensory cilia. 

Specific diagnosis of animal schistosomiasis can be made on the basis of the 
number of papillae on the third, fourth and sixth sets. The epidermal structures 
are best revealed by tlie vital staining and silver impregnation techniques. 


91. On the suseeptibiUty of equinea to infectioB with Sehistoeama tpindale, 

S. C. DUTT, Izatnagar. 

Schistosoma spindale is known to infect many species of domestic animal p^ 
but so far it has not been reported from equines. To determine the susceptibility, 
a year-old foal was ffifected by the oral route with about 71,000 cercariae of 
S. spindale shed by twenty naturally infected Jndopianorbis exustus. The fkeces 
of the animal remained negative for the ova of the parasite upto the 14th month 
following the infection when it died of colic. On post-mortem the liver was found 
to contain a large number of psendotnbercles in which the shells of i>. spindale 
ova couM be recognized. Albout 300 adult, specimens of S,. were revered 

from toe mesenteric and portal veins. The proportion'of males to fomkles was 
nearly 4:1. All the worms were mature bift |be females were cOmpsntively much 
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smaller and ill^dereloped. Though most of the females couotaiiied apparently 
normal ova in the uterus, not a single mature ovum was found in the tisanes,: 
indicating that th«e was no further development after oviposition.« This probably 
accounts for the non-appearance of ova in the faeces. This experiment indicates 
that in nature S. spindalg may infect equines, but the infection cannot be detected 
as the ova are not passed out with the faeces. 


92. Stodiea on the tranamiMioa of sum by arUiropods. 

R. P. CHAUDHURI, Izatnagar. 

Surra transmission experiments have been carried out by using a number of 
different kinds of arthropods associated with livestock in this country. Guinea 
pigs and rats have been used as experimental animals. Aim of the study has 
l>eeu mainly to see if these arthropods transmit the disease and to throw some 
light on the mechanism involved in the act of this transmission. In the result 
so far none of tlie ticks Omltkodorus savignyt And., and Hyalomma savignyi 
(Gerv.), flea Ctenocephalides spp., Ox louse Linogmthus vituli (Linn.) and stable 
fly stomoxys calcilrans (Linn.) has transmitted the disease. Buffalo louse 
Haematopinus ttiberculatus (Bnrm.) has shown the capability of transmitting it 
sometimes. However most of these arthropods have been found to have imbibed 
Trypanosoma evansi (Steel) into their gut along with blood meal from surra 
affected animals and the flagellate remains alive and viable inside their gut as 
long as the ingested blood remains in the liquid form, i.e. only for a few hours. 
No other organ inside the arthropods has shown any sign of presence of the 
flagellate. Results indicate that the transmission by buffalo lice ia effected by 
the external contamination of their month-parts with T. evansi. 


93. AiStagouUm of the acdoa of Antryeido ut oxporimental ^Sum'. 

H. G. SBN and H. N, RAY, Calcutta. 

The mode of action of chemotherapeutic drugs acting as anti-m^abolitea by 
blocking the normal enzyme systems of cells was first, ellucidated by the work 
of Woods (1940) who showed that the therapentlc action snlphonamides both 
in vitro and in vivo in different bacterial infections was antagonised by p-amino- 
benzoic acid. This antagonism was also demonstrated against a number of 
plosmodial infections, P. galHnaeenm (Mater and Riley, 1942; Bishop and 
McConnachie; 1948), P. knowlesi (Richardson et al 1946) and P. bergkei (Thurston, 
19S4). 

It has also been demonstrated in trypanosomiasis .that adminstration of 
sulphydryl compounds such as cystein, glutathione and BAL reversed the 
therapeutic activity of arsenicals. Attempts were thus made to antagonise the 
action of antrjrcide in Trypanosoma evansi infection in rats by adminstration of 
sulphydryl compounds such as methionine, cysteine and glutathione. 

Three sets of experiments were carried out with each of the above sulphydryl 
compounds. Methionine (30^ mgm.), c^teine hydrochloride (3(W0 mgm.) and 
glntathine (30 mgm) were adminstered dally simultaneously jto groups of infected 
rats treated with a single dose of antrycide (3 mgm./kg. body wt.) by sub-cutaneous 
route. The density and the survival period of the trypanosomes were much higher 
in ttiese groups os compared to rats treated with antrycide alone. In ttie groups 
receiving antrydde pins theSH group compounds in the first 36 to 48 hours the 
localisation of the enzyme a>kah*n* phosphatase was almost similar .to the nmmal 
ones and the amount of mucopolysaccharides appeared to be less than those semi 
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ia the flagellates trrated with antrycide alone. A.fter 48 hotirs the trypanosomes 
treated with antrycide and methionine were found affected and usually ^sappered 
in 72 to 96 hours and in few cases in 120 hours in contrast jto the control experi¬ 
ment which took nsnally 48 hours. 

Prom the above observations it is suggested that adminstratioi^ of excess-SH 
compounds such as methionine, C3rstein or glutathione produces a temporary 
stimulating effect on the growth of trypanosomes during the first 48 hours but once 
the trypanocidal activity is established, it cannot be reversed by adminsh’ation 
of any of the above compounds. 


94. Studies on the life history end habits of the fowl tick Argot pertieat (Oken) 
under Indian condiUon. 

R. P. CHAUDHURI, Izatnagar. 

Life history and habits of the fowl tick Argas persicus (Oken) have been 
studied in the laboratory at Indian Veterinary Research Institute, Izatnagar. Rgg 
incubation period of the tick is 6—10 days. Larvae start feeding when aliout 
4 days old and take 4—5 days to engorge. Unfed larvae live for 7—21 days. 
Repleled larvae retire for 2—8 days before moulting. 4—5 days after 1st moulting 
1st nymphal feed is started and it lasts 10—20 min. First instar nyniphal stage 
is about 6—8 days. 7—15 days after 2nd moulting 2nd instar nymphs feed and 
take 15—75 min. to complete the meal. Second instar nymphal stage ia 13—15 
days. Adult ticks feed when about a week old and then mate. Oviposition begins 
4—5 days after mating. 4—^ batches of eggs, each numbering 55—184, are laid 
by a female tick. Total number of eggs laid by a mother tick is 491—460. A batch 
of eggs is laid continuously for 8—20 days. Feeding and mating appear essential 
before each batch of eggs is laid. Mother ticks normally live for about 145—187 
days. Among adults about 56-6% are male and 43-4% female. During cold months 
under unheated conditions reproduction stops, 


9S. Observations on the Bionomics of Hunterellns hookeri, the Pstrasite of ticks 
in India, (With two plates). 

B. N. SONI and S. C. SRIVASTAVA, Izatnagar. 

The ravages caused by ticks affecting domesticated animals in India are well 
known. The losses sustained by the stockowner, the dairyman and the hide 
merchant are enormous. Studies on the subject of biological control of ticks in 
India has been in progress for some time past. 

Hunterellus hookeri, the parasite of ticks, is so far known to occur in the 
States of Madras, Bombay and Uttar Pradesh. The host tick is attacked only 
in its nymphal stage. Under natural conditions, the parasite diminished in number 
daring the hot season (April to July) and is at its maximum daring the winter 
months (September to December). It is now possible to keep a continuous strain 
of the parasite in the laboratory at a temperature of 18*-240C and relative humidity 
70—75 per cent. The parasite could thus be introduced in large numbers in any 
tick infested locality through parasitised nym|>h8 br^ in the laboratory. 
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Abstracts 

AGRONOMY 

1. Stttdiea eo the humificetioa of the leguminoiu and aen-legimiinoiu weed* in 
the 'Mumat' soil of Agra district.—Part I 

ABANI K. BHATTACHARYA and B. R. NAGAR, Agra. 

Changes in porosity, sticky point, moistore content and exchangeable calcinm 
by humifying the legumes : —1. Kanji (Pongamia glabra) 2. Cbakwad and non¬ 
legumes : —1. Arousa (Justicia adhotoda). 2. Chhota Dahatora. 3. Anjana grass 
(Cenchrns cUiaris). 

Two legumes Kanji and Chakwad and three non-legumesArousa, Cbhotta 
Daliatura and Anjana grass were humified in the Dumat soil of Agra district and 
the changes in the porosity, sticky point, moisture and exchangeable calcium 
during humification, under laboratory conditions, were studied. 

Sticky point and porosity gave higher values for the humified soil samples. 
It is interesting to note that porosity and sticky-point seem to be related in that 
they tend to decrease or increase together in majority of cases. Moisture content 
is much increased in consequence of humification of the afore-mentioned weeds. 
Bixchaugeab!e calcium increases appreciably on humification in most cases. 
Chakwad (leguminous), however, gave the highest increase of exchangeable calcinm. 


2. Studios on the humificotiaii of Um leguuainotts and uon^legunUnens woods in 

the Dumot soils of Agro district.—^Port U 

ABANI K. BHATTACHARYA and B. R. NAGAR, Agra. 

Changes in the Nitrogen and Carbon contents by humifying the legumes 
1. Kanji (Pongamia glabra). 2. Chakwad and non-legumes 1. Arousa (Justicia 
adhotoda) 2. Chhotta Dahatura 3. Anjana grass (Ceuchrus ciliaris). 

Two legumes:—^Kanji and Chakwad and three non-legumes :—^Arousa, Chhotta 
Dahatura and Anjana gra.ss were humified in the Dumat soils of Agra district 
and the changes in Carbon and Nitrogen daring humification, under laboratory 
conditions, were studied. 

The interesting fact that arises out of the above investigations is that the 
Nitrogen was increased both by legumes and non-legumes. The mineralisation of 
organic nitrogen was found to correspond to the C/N ratio (below 13-09) as had 
been obsmred by the previous workers. Excess of mineralisation y/as observed 
in all cases and this was in agreement with the view of previous workers on the 
percentage of Nitrogen in the weeds higher than 1-7%, Maximum mineralisation 
took place when C/N ratio was between 5-6 during the period of 8 to 16 weeks ol 
hnmificatioh. . v ^ ^ ^ 
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3. Studies on the Inunificatien of the leguminous end noa-leguminous weeds in 
the Dumat soils of Agra District.'-Pairt III 

ABANl K. BHATTACHARYYA B. R. NAGAR and 
AMAI 4 E. BHATTACHARYA, Agra. 

Changes in pH and conductivity by humifying the legumes :—1. Kanji (PoU' 
gamia ^glabra), 2. Chakwad and non>legnmes:—1. Arousa (Justicia adhotoda), 
2. Chhotta Dahatura, 3. Anjana grass (Cenchrusciliaris). 

The variations in pH and conductivity during the humification of the two 
legumes—Kanji and Chakwad and three non-legumes—Arousa, Chhotta Dahatura 
and Anjana in the ‘Dumat* soil of Agra district have been studied under laboratory 
conditions. It was observed that during the whole process of humification (16 
weeks) a rise in the pH and fall in conductivity went togetlier at different stages. 
The soil tended to become alkaline when Kanji, Arousa and Anjana grass were 
humified while it drifted to slight acidity in the last stage of the humification 
of Chakwad and Chhotta Dahatura. 

It lias been suggested that the variation in pH during humification were 
mainly due to the following factors :— 

( 1 ) Liberation of organic acids, (2) Exchange of bases Ca, K and Na, 
(3) Reactivity of organic acids on the clay minerals. 

The amphoteric nature of the clay humus complex has been suggested to be 
tile reason for the small variations in pH values observed daring the humification 
of tlie above mentioned weeds. 


4. Irrigation and Water Roquiraments of Principal Crops in Uttar Pradesh. 

A. P. BHATTACHARYA, Roorkee. 

The importance of irrigation and correct requirements of water for crops have 
been discussed. The experiments set forth here were taken up with a view to 
the determination of tlie most economical use of water for getting the maximum 
and optimum yield of the principal crops of Uttar Pradesh. The crops 
experimented upon were sugarcane, wheat and rice. The experimental stations 
were selected at various places which were typical of the different climatic 
conditions of Uttar Pradesh. The farming practice was kept uniform for a parti¬ 
cular experiment and adhered to that adopted locally. Variations were made only 
in the combination of the depth of irrigation and the interval between waterings. 
The designing was done on randomized block ssrstem. 

For sugarcane, conclusive results were obtained for Bulandshahr, where four 
inches depth of irrigation at an interval of three weeks gave the maximum yield 
and the same depth at four weeks* interval produced the optimum yield. For 
wheat, one watering treatment was found to suffice for the wetter regions of 
eastern Uttar Pradesh such as Bara Banki but for tlie drier regions of western 
Uttar Pradesh, two waterings were needed. Some indications of the utility of an 
early irrigation treatment and also of the interval (of four weeks) were obtained. 
In the case of rice, nine inches depth of irrigation seemed to produce the mnvimtim 
yield. 


S. Effect of N, Pp K, on tlie YieM and Quality of Cotekoras Olitotius. 

B. K. DAS, D. B. DUA and B. C. KUNDU, Barrackpore. 

To study the effect td different leyels of M, P, K, siiifly and in their ootnbina* 
tions on the yield and quality of Corchorus oUtorhis, (Var. JR0632) a ttanurfal 
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trial was cosdacted in a replicated randomized block lay-oat daring 1953-54, J9S4^ 
and 1955-56. The trial was carried out on the sandy loam soils (of average 
fertility) in the Jute Agricultural Research Institute Farm at Nilganj. Three levels 
of N (O lb. (N,), 20 lb. (N,) and 40 lb. (N,) per acre), two levels each of K (O lb. 
,(K,) and 25 lb. K,0 (K,) per acre and P (O lb. (P,) and 40 lb. (P,) PjO, per 
acre) and their combinations were tried, the sources being ammonium sulphate 
as N, muriate of potash as K,0 and single superphosphate as P,0,. 

The data for all the three years were subjected to serial analysis. It has 
been found that the effect of N was significant. N, and N, either alone or in 
combination with P or K or PK increased the yield of fibre significantly. The 
responses of P or K m both were not positive. The highest mean yield of 24'93 md. 
per acre was recorded from the treatment N,P,K,. This was very closely 
followed by N,P,, N,K„ N,P„ N,, N,K,, N,P,K, and N„ all of which came in the 
same critical group with N,P,K,. It is, tlierefore, seen that there is no marked 
difference in yield of fibre between the treatments N, and N,. With N, the mean 
average yield obtained was 24-15 mds. per acre yielding 23-4% higher than the 
control. For olilorius jute N, (20 lbs. N per acre) therefore, seem to be most 
economical for Nilganj light soil areas so far the yield of fibre is concerned. 

P„ PiK, and P,N, have been found to improve the quality of the fibre in all 
the three years. Nitrogen in two years tended to deteriorate the quality of fibre. 
Variations in tlie quality ratio of the fibre from any particular treatment from 
year to year have, however, been observed. 


6. 'Response of varieties of Corchorus OUtorius to different levels of nitrogenons 

fertiliser (Ammonium Sulphate). 

« B. K. DAS, D. B. DDA and B. C. KUNDU, Barrackpore. 

To study the responses of 4 varieties of olitorius jute at 4 levels of manuring 
with a view to finding out the most suitable variety with its optimum dose of 
manuring under Nilganj conditions (light sandy loam soils) a trial in a strip desigpi 
layout was started in 1955-56. The varieties tested w'erc JRO-632 (V,), JRO-62{) 
(V,), C.G. (V,) and a local type (V,) and the manurial levels were 01b. (M,), 
20 lbs. N (M,), 40 lbs. N (M,) and 60 lbs. N. (MJ from ammonium sulphate. 
From the results it is found that the effect due to varieties and manures were both 
significant at 1% level of probability, but that due to interaction (variety x manure) 
is insignificant. Among manurial treatments M, (i.e. 20 lbs. N) had given the 
best result being significantly superior and yielding on an average an extra yield 
of 3-79 mds. of fibre per acre over the control 01b.N. Any furtlier addition of N 
did not increase tlie yield of fibre. Among the varieties tested JRO-632 has proved 
to be the best giving on an average on extra yield of 3-58 mds. per acre over 
the standard variety Q.G. This was closely followed by tlie Docal (which appears 
to be a mixture of improved type of J.A.K.I.) and is also superior to C.G. The 
third one in order of magnitude is JRO-620 which liad yielded slightly more than 
C.G. Statistically there was no difference between JKO-620 and C.G. The behaviour 
of different varieties to different manurial levels were similar, and no one variety 
gave any differential response. V,M, combination has given the maximum yield 
of 22'6i mds. as against 13-94 mds. from (the standard variety C.G. without 
fertiliser). 

!I!he yariaty- JRCX>6^ had given the beat quality of fibre. Addition of nltt<vmi 
always tenddl to deteriorate the fitnre quality. 
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7. Prwlimuwry studiM on th* affect of phut spacing and manuring on Ramie. 

A. N. DATTA and P. SANYAjh, Barrackpore. 

Ramie (Boehmeria nivea), a stingless nettle plant belonging to the family 
Urticaceae has, in recent years, gained much importance as a textile ^re which 
ranks first among all vegetable fibres in respect to strength and fineness and works 
on different cultural aspects on ramie are being reported by various workers from 
different countries. 

A preliminary spacing cum manurial trial was conducted at the Nilganj farm, 
Barrackpore, in split plot design in 1955^ with three spacing treatment (!', 2f 
and 3' ft. spacing between plants in row of 3' ft. spacing between rows) and four 
doses of nitrogen (no nitrogen, 20 lb.s., 40 lbs. and 80 lbs. of nitrogen per acre) in the 
form of ammonium sulphate applied in three instalments. Intercultural operation 
consisted of weeding and mulching and care was taken to maintain proper spacing 
of plants. The crop was harvested at 50% flowering stage and three cuttings 
were taken during the year. 

Records on height, base diameter, green weight and stripped weight of plants 
for each catting were taken at harvest. Extraction of fibre, however, could not 
be done for want of decorticating machine. 

Highest green weight (350-55 mds. per acre) and stripped weight (171-29 mds. 
per acre) per year (total of 3 cuttings) have been obtained in the treatment 
80 lbs. of nitrogen per acre of the spacing S' ft. between rows and 2' ft. between 
plants within ro.w. For a particular spacing both in and betw-een the rows, green 
weight and stripped w*eight have been increased with the increase of doses of 
nitrogen. 

The treatment 80 lbs. of nitrogen per acre of the spacing 3'x2' ft. 
(3' ft. between rows and S' ft. in the row) has given the maximum plant height 
(36-1 inches) and base diameter (M3 cm). Like green weight and stripped w,eight, 
higher doses of nitrogen also increase the plant height and base diameter for a 
particular spacing both in and between the rows. 


B. Effect of natural activators (Dhaineha‘Seabania AeulaaUt and sunnhemp— 

Crotalario Jimeea) in reducing the retting period of Jute. 

G. HALDER and A. K. KUNDU, Barrackpore. 

It has already been found that ammonium sulphate either singly and in 
combination with bonedust considerably reduces the retting period. 

It was therefore thought that green manuring plants like Dhaincha—(Sesbattia 
aculeate) and Sunnhemp—(CrolalaWa juncea) .stems, which take much shorter time 
to ret, may reduce the retting period, with this purpose an experiment was started 
where these plants were put in the bundles of jute (for every 10 jute stems, one 
dhaincha or sunnhemp stem was added) and were allowed to ret. 

It has been found that Dhaincha and Sunnhemp either alone or in combina¬ 
tion with Bonedust reduces the retting period more than even ammonium sulphate 
and bonedust in combination. The phenomenon is more ma»ed when the 
temperature was less. It may therefore be suggested that if these two green 
manuring crops are grown in the border wherever possible and put in attiall 
quantities in ^e retting bundles with jute, a larger quantity of jute may be retted 
in a given volume of water. 
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0. Effect of Mnne Kherif Crops oo Soil Fertility. 

K. K. JHA, P. SINHA and M. A. SIDDIQUI, Sabonr. 

5 years' yield data of wheat grown in a loamy soil at Saboitr after maize 
(Zea mays), Jowar (Andropogon Sorghum), Soybean (Glycine Soya), Zalai (Phaseolns 
mango) and 3 years yield data of wheat grown after mnng (Phaseolns mnng Var. 
radiatus) for the grain purposes in the same plot year after year without manuring 
either in Kharif or rabi, have been studied in relation to nitrogen, organic matter, 
exchangeable bases, pH, aggregation, CO, evolution in soils and N and P contents 
in plants. The investigations confirmed the previous findings of Mandal and 
Mukherjee that Ealai and mung are the best preceeding crops for wheat and that 
Jowar has depressing efiects on the yield of wheat crop. 

The effects of Kalai and mnng if grown in the same plot year after year 
however show diminishing trend on account of decline in the status of nitrogen, 
organic matter and exchangeable bases in tlie soil and also partly due to rise 
in pH values. It is therefore not possible to maintain kalai and mung grown 
soil in the increased state of fertility for more than two years, unless the soil 
is supplemented with manures and fertilizers. The beneficial effects of kalai and 
mnng were found to lie not only due to nitrogen donation by these crops but 
also due to supply of crop residues of lower C/N ratio which enable rapid N 
mineralisation and increase in available nitrogen contents of soil. Beneficial 
effects of kalai and mnng were partly also due to the fact that inspite of more 
abundance of total and available nitrogen, wheat grown in these plots utilised 
nitrogen and phosphate more economically tlian in the case of other crops. 


10. Growth and Developmmt of Jute with special refownce to fibre percentage 
in the stem. 

B. K. EAR and B. E. DBSAREAR, Barrackpore. 

l^e two commercially important species of Jute {Corchorus capsularts & C. 
oUtoHus) were studied dining the complete life* cycle of the plant with reference 
to the individual production of different growth components as Green wt. Dry 
wt. Bark wt. Fibre wt. and Wood wt. and the relationship of fibre production with 
reference to the production of other components. Some of the results obtained 
are given as follws• 

(1) Fibre was formed in the stem at a very early stage. At 50 days growth 
an appreciable amount of total fibre 074 gins, in dry weight was found for a 
stem length of 30* in D154 (capsularis) and 0-66 gms. in C.G. (olitorius} for the 
same length. 

(2) The fibre formation as a result of initial meristematic activity in the apical 
region of the stem was very meagre in both the species as compared to the fibre 
formed due to the activity of the successive layers of cambium in the same region. 

(3) The specific differences in the fibre production was manifested with the 
appearance of the activity of the cambial layers in the growing stem begining 
from apical region downwards. 

(4) The percentage distribution of fibre along the stem showed a greater 
percentage of total fibre concentrated in the bottom regions of D154 than in the 
corresponding regions of C.G. 

(5) The production of the individual growth components at different stages 
showed higher values in C.G. But the calculated percentage of fibre production 
in terms of the total green or dry weight of the stem, always showed a higher 
percratage of fibre values in D154 than in C.Q. 

(6) The results are important from the point of view of plant selection on 
"fibre percentage" in addition to Basal diameter and height. 



386 


Proc. 44th Ind, Sc. Cong.: Part 111: Abstracts 


11. InvestigatioBB on Salt Toloinnce in Jnte (Corckonu). 

B. K. KAR and B. K. DBSAREZAR. Barradcpore. 

In order to find out the possibility o£ cultivating Jute in certain saline tracts 
of West Bengal, certain investigations were continued on the salt resistance of 
jute, lx)th capsularis and Olitorius varieties. The preliminary results art reported 
here as follows :— 

(1) Germination of seeds in cone, of 0>S%, 10% and 1-5% of NaD showed 
toleration upto 1-0% cone, but germination was delayed. From the germination 
rate Capsularis varieties were found more tolerant than Olitorius varieties. 

(2) Pre-sowing salt treatment with 0-5% soln. of Nad for 2-3 hours brought 
a slight increase in salt resistance, as shown by the performance of the seedlings 
raiiied from them. 

(3) The rate of transpiration in Olitorius varieties was more suppressed than 
the rale of transpiration in Capsularis varieties when grown under same salt cone, 
showing thereby more resistance of Capsularis varieties. 

(4) Field trial experiments in Kakdwip area of Sunderbans, West Bengal in 
soil salinity of (1-2-7%) with 5 varieties of Olitorius and 5 varieties of Capsularis, 
showed better performance by Capsularis varieties. The plants were also retted 
in the saline w-ater of (2 to 2-5% of salinity] 2 to 25% of tlie locality giving fibre 
of average quality. 

(5) Wild species of jute—C.Siliquosns, C.trideus and C, trilocnlaris were 
found more resistant than cultivated sp. 


12. Retting of jnte—Part V Inflneaca of FertiliMrs on the retting period 

B. C. KUNDU, M. K. MUKHBRJBB and G. HAI/DISR, Barrackpore. 

It has been shown that jute plants if grown under nitrogenous fertilisers 
contain higher percentage of nitrogen. To test how far the fertilisers added to 
the soil affect tlie retting period, an experiment was laid out. In the controlled 
retting tanks, the experiment was continued with plants obtained from manuria! 
experiments, where phosphate as superphosphates, nitrogen as ammonium sulphate 
and composts were added from very small to very high doses. 

It has t)een found that plants obtained from only superphosphate and compost 
treated plots took slightly longer time than control and plants from only 
ammonium sulphate treated plots took slightly shorter time than control whilst 
plants from plots where ammonium sulphate and coinposts were added in combina¬ 
tion or ammonium sulphate and superphosphate were added in combination, the 
retting period was considerably lower than the period taken by plants obtained 
from control plots or even ammonium sulphate treated plots to ret. 

It may be further mentioned that this experiment shows that phosphate 
manuring though alone may not be beneficial to jute but along with nitrogen it 
has an important role in reducing the retting period. 


13. Effect of Extensive use of Fertilisers, with or withont organic nuuiwos 
and Orehanl Soil. 

P. C. MAlrBIK and JANARDHAN JHA, Sabour. 

Hffect of extensive use of fertilizers (N, P and K) on ml^go orchard soil 
has been discussed and recommendations have been made to obUterote the harmful 
effect of the continuous use of inorganic salts and to minimise wastage. 

To find out nutritional requirements and preference if any, to any particular 
elements of the mango, N (Am sniph) P (Ihiperphos) and E (Pota^ snlph) hs4 
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been nsed singly and in comt^tions in eqoal doses (128*8 lb. par acre) since 
1940. In 1951 organic manure and Mn application had been superimposed without 
altering the general layout of the experiment. 

The whole orchard has come to an equilitarium condition with regards to the 
nitrogen status. The plants are using all the nitrogen that is being added, the 
soil reserve remaining unaltered in individual plots. Inspite of the organic matter 
added, C/N ratio remained constant. The N plots showed signs of Ca depletion, 
the pH coming down from 7*4 to even 5*6. 

The total phosphates and Potassium increased npto a certain limit and aivml* 
able phosphorus remaining nearly constant except in plots receiving nitrogen 
where it decreased showing that Nitrogen helps Phosphate up take by the plants. 
Humus in the soil also helped in releasing Phosphate, llie relative highest piling 
up of P in soils receiving this element and very little depressiem of it in plots 
not receiving it are suggestive of a relatively low phosphate requirement of mango. 

Potash level has been lowered in plots recovering N and but not receiving 
K, indicating an increased utilization of K with increase in N. Potash level is 
higher in subsurface stratum. The plants are not showing any Potash deficiency 
symptoms and hence it is concluded that the extra potassium has leached down. 
Higher potash levels in plots c, p and pk than those in n, nk, and nlk plots 
show that nitrogen increases Potash uptake by the plants. 

Recommends split application of manures and fertilizers, deep placement of 
Phosphates, liming and more humus in the orchard soil. 


14. After-effects of treatment of seeds of an early variety rice with some growth 
regulators. 


G. MISRA and 6. SAHU, Cuttack. 

Seeds of an early variety of rice (N.136) were soaked for 72 hours in three 
concentrations 500, 250 and lOOppm (parts per million) of each of the three growth 
regulators i.e. fi-indolyl acetic acid (lAA), o-napthyl acetic acid (NAA) and 2, 3, 
5—triiodobenzoic acid (TIBA) and were sown in eartliernware puts. Slight earli- 
ness in flowering is observed in plants treated with TIBA solutions, and delay 
in the plants treated with NAA. Plants treated with lAA solution did not show 
any marked difference in flowering from the controls. Maximum delaying effect 
is obtained in case of plants treated with SOOppm NAA. Plants treated with lAA 
and TIBA solutions show a better vegetative growth, while the plants treated 
with NAA show a tendency of late flowering and less vegetative growth with a 
gradual increase in tlie concentration of the auxin. The grain yield is higher 
in plants treated with all concentrations of lAA, 500 ppm NAA and 500 and 250 ppm 
TIBA in comparison with the controls, highest being observed in the plants treated 
with 500ppm lAA sointiem. Higher grain. yield is generally due to greater 
number panicles per plant, longer panicles, greater number of grains and spike* 
lets per panicle, higher percentage of grains set per panicle and increase in grain 
plumpness. In NAA treated plants the percentage seed set as well as grain 
plumpness, whereas in TJBA treated plants the grain plumpness alone are less 
than those of the controls. 


15. Study of beenw unii ExpanAtura pattam of tfia Juta growing Funsr 

S. N. 8SM nn& B. C. KUNDU, BMsekpore, W..Behg&l. 

From, a: pilot enqtdry' oimdti^ed in the 'jnte^-grovHhg in' the north^ 

of i^District g4'Barginasi*'W Bengai,''dmiifg Ihe yatimn^ s^^ 

nx-«8b: ■ 
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pf figricalttixal fyptorv affgetmg f)te incmc and expcnditare |wtteni of the 
ecommy of t}ae jate growing farm and flie opentiontl cost of pdtivatiou of jute 
and paddy have been analysed. 

A few the salient featnres observed dming the study are noted below 

(a) The average size of the farm is 6*)6 acres and the averagf size of the 

family is only 10. 

(b) Of tlie total land, only 34% and 43% arc nnder jute and paddy respec¬ 

tively. In the area cropped with jnte, paddy is rotated as the 2nd 
crop in 21% poises in 47%, vegetables in 10% of the total jute land. 
In tlie area where paddy is the 1st crop, pulses are rotated in 13%, 
vegetable in 1% and there was no rotation in 86% of paddy land. 

(c) The average annual value of &nn products is estimated to be Rs. 2235/>. 

Nearly 98% of jute is sold for earning cash money. Out of the total 
output of paddy only 19% is sold and this happens at the period 
of scarcity. 

(d) The area of jnte cannot be increased but by adopting improved practices, 

the yield rate can be increased considerably. 

(a) The average annual farm expenditure for hired labour is Rs. 608/> which 
is 62% of total farm expenditure. The percentage distribution of 
human labour from family and hired sources is 52 and 48 in case of 
jnte, and 68 and 32 in case of paddy. It may l>e possible to reduce 
considerably the ‘paid* operational cost by replacing hired laljour by 
family labour and using various agricultural implements. 

(/) The average operational costs for tlie cultivation of jute and paddy are 
Rs. 218/- and Rs. 119/- respectively, with wide ranges of variation. 
The percentage distribution of the total cost for human labour, cattle 
labour, manure and seed is respectively 79, 10, 8 and 3 in the 
cultivation of jnte and 68, 19, 7 and 6 in case of paddy. •< 

(g) In the study of the consumption pattern of tlie family budget of the 

jute cultivator, tlie 'per capita’ income is estimated to be Rs. 209/-. 
The percentage of total expenditure on food, clothings, fuel-light, 
education and miscellaneous items were respectively 73, 5, 6, 7 and 0. 

(h) The margin of profit of a farm in this area is too low. It is hardly 

possible to incur extra expenditure on the purcliasc of livestock or 
implements unless the farmer gets snfiicient loan. 


18. Meaaoremept of leaf area of Tojbaciw. 

K. G. TRJWANI, C. K. RAMAKRISHNA RURUP and 
K. V. VRNRATARAMAN, iUjahmupdry. 

Tobacco differs from most other cultivated crops in that tits cominercially 
important part of the plant is the leaf. The bigger the leaf, thit better it js prized 
in the market. For evaluating the effect of various cultural, manurial and other 
practices on the yield and quality of tobacco it is necessary to know the size of 
the leaf. This study was undertaken to obtai^t an emperical I’elatioiiship bistw^en 
the actual leaf area (A) and the maximum length (L) and nmximum breadth of 
the green cjgar tobgcco l^f (ff, tabofum vap, Otlner additional 

objects of this study were to investigate whedier (n) the total leaf area of the 
ci|gf tqfgei t« H it|v^ e<wW be emnputad by 

??cor4i|ig ^ ar^f o| iifvq« qglp m «i« fcwwka dtvelapiqd 
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tot cigar tafacctf leaf apj>ti6Abte' td tobaccb. ^h« 

ragrcaahn eqaaficms- and relodoti^ips v/iti established :— 



I. Area fA) of gra€tt d!gaf *0*66 X-t’6^2 o^en the area itf bet#ttii' ‘ 

tobacco leaf 0*0-20-0 sq. inches} 

II. Area (A> of green cigar =0-60 X+4'2 When tite area exceeds 2th$ aiq. 

tobacco leaf inches} 

where X-prodoct of the manimnni lehsfth ahd nutiS' 
mum breadth in inches of tte leaf. 

III. The estimate of total leaf =: Sum of the area of leaf positions 

area of mature cigar to* 6, 7, 8 and 9 starting firom the 

bacco plant topped to 14 bottom 

leaves 

IV. The leaf area formula II above for cigar tobacco leaf is applicable to the 

mature green leaf of flue-cured Virginia tobacco (N. tabacum vat, Harrison 
special). 


■ 
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17. Growth and quality of Cigar Tobacco Leaff os influcstced by Rs pOsifioat ifH 
on tbe stalk. 

K. G. TBJWANI, C. K. RAMAKRISHNA KURUP and 
K. V. VENKATARAMAN, Rajahmundry. 

Growth and quality of cigar tobacco leaf (M. tabacum vox. VeUaivazhat) as 
influenced by its position on the stalk has been investigated. It was observed 
that when the cigar tobacco plant was topped leaving 14 leaves on tbe stalk, the 
bottom most four leaves, which were more or less fully developed at the time 
of topping developed very little afterwards. On tlie other hand, after topping, 
new growth was confined mostly to the upper half of the plant, the top most 
three leaves making more than 50% growth. According to die local practices of 
grading? leaves at positions 5 to 14 (starting from the bottom) gave higher 
percentage (weight) oi good grade leaf than tliat given by leaves at positions 1 
to 4. Leaves at positions- 5 to 12 had the best burn, leaves at positions 13 and 
14 had miKltum burn while leaves at positions 1 to 4 had the poorest burn. 
Considering the general quality of the leaf, it was observed that leaves at 
positions 5 to 14 gave better quality leaf than that obtained from leaves at positions 
1 to 4, The poorer quality of the leaves at positions 1 to 4 wa.s explained to be 
due to their incomplete curing and fermentation and the depletion of their 
contents by translocation to the upper leaves. 


AGlirCOLttjRAL CH^ISTRY 

18. A Study OB the quality of waters of iaportoat rivers ia India. 

B. C. BBB’ and 8. P. CI^DHA, Poonai 

little data is available on the quality of water ci Indian rivers’. Ar 
systematic idtalySts of water from various rivers from diflerent sites has heed takes' 
up. The condhetivity, pH, Na, k, Ca, 11!^, CO„ HCO, and Cl have heed estidiatdd 
ih die samples collected from An^sti 1955 to June, 1953. It has been found diot 
r^ndhefiri^ ia gederally below 490' tot all the water Mmples during monaotdr 
perioif} condhetivity'liradualiy increases during dry period but the increwie is notr 
dtuch in case of satdples from North Indian rivers; whereas- it increases cmisidetably 
for South Indian rivers like Krishna,. Godavari and Tapti, The pt^oihinant cation 
id eiddtttd fblloviled by rithef aodhim or magnesium iuid then pote^ The 
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predominant anion is the bicarbonate %*rhicti is generally more tlian 80% of the total 
anions. Hardness number of water samples from all the rivers during monsoon 
period is less than 150, hardness number is above ISO for some samples from 
South Indian rivers during dry seasons. Sodium percentage is below 50 for all 
the samples during monsoon period. It is above 50 but below 75 for some of the 
samples from South Indian rivers during dry seasons. It may, therefore, be said 
that waters of Indian rivers are good during monsoon period, both for irrigation 
and most of the Industrial purposes, but during dry seasons the waters of South 
Indian rivers are not always class I with regard to irrigation or industrial purposes. 


19. The effect of cuttings end apactags on the jdeld and Oiemical composition of 
Panicum Antidotale, rets. 

R. CHANDA, S. N. SENGUPTA, A. K. CHAKRAVARTY and 
A. P. CHAUDHURI, Haringhata. 

Panicum antidotale, because of its adaptibility, persistency and good seeding 
capacity, was grown in observation rows and in different rows at a spacing of 9", 18", 
24"’ and 30* inches to study the variations, if any, in the yield and chemical 
composition of fodder. Cuttings were taken at intervals for the determination of 
chemical composition. 

The results of findings are summarised below :— 

The average percentage of dry matter of the grass grown in the observation 
rows was 22 05 ±41, and crude protein 13-88±3-55, ether extract l-75±0-29, crude 
fibre 27-62 ±2-9, nitrogen-free extract 48-76 ±2-75, ash 8-90 ±1-45, calcium 
0-39±09, phosphorus 0-34±0-08, on dry matter basis. 

The grass when grown at a spacing of 9* inches, yielded comparatively greater 
quantity of fodder and crude protein per unit area than that grown at 18*, or 24" or 
30* inches spacings. The variations in the other organic and inorganic constituents 
of tlie grass due to different spacings were not statistically significant. ' 

The yield of the grass varied between cuttings, the maximmn being recorded 
in the second cut. On the otlier hand, the crude protein of the grass was largest 
(20-4%) in the first cut and varied between 11-7 and 13-8% in the subsequent cuts. 
The yield of the fodder was so large from the second cut that tlie highest yield 
of crude protein was also recorded from the same cut in spite of the fact that 
the crude protein content in the second cut of the grass was only 12-8%. 

Incidence of weeds was found to be comparatively less in the closely sparod 
plots. 


20. MangUMso nutrition of PlanU II. Calcium Intonulationsliip. 

S. C. MANDAL, Ranke. 

The interrelationship of calcium and manganese ions in the medium 

of plants has been studied in a sand culture experiment with Kalat {Phaseolus 
mango) as the experimental crop. The crop was grown with various combinations 
of different concentrations of calcium and manganese. The calcium concentration 
varied from 12 p.p.m. to 600 p.p.m. and manganese from 0*1 to 12-5 p.p.m. Wie 
growth studies and analytical data indicate that manganese concentration in plants 
is a function of its concentration in the feeding medium, ^creasing ^f 

calcium may lower tlie uptake of manganese by plants, to n certain extent, but the 
total amount of manganese in the plant depends more on the concxntratioa of 
manganese in the nutrient medium. It seems that no Ca/Mn ratio in the nutrient 
medium would serve as a proper guide Jto the extent to whidi tiie nptake of 
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calcium and manganese urould take place nnless .thair concetftations in the lending, 
medinm are known. Similarly the Ca/Mn ratio in the plant may not always 
correlate with manganese tonicity though narrow ratios would ordinarily euggeet 
manganese tonicity. 

21. Some farther studies on the re*ase of earing salt: Part I. 

S. C. NAMDY, S. N. SEN and B. M. DAS, Madras. 

It is a common practice in India and some other countries e.g. United States, 
South Africa etc. to apply used salt to cure a new pack of hides and skins. 
Objections were raised by a number of workers to the suitability of the used 
salt for curing purpose and it was shown to contain mndi higher bacterial count 
than that of the unused salt. Hides and skins are often allowed to be staled 
before curing or put to process due to unavoidable reasons whereby these are 
attacked by putrefactive micro-organisms to different extent. To find out whether 
this staling period before caring affects the bacterial flora of the salt collected 
from this cured stock, salt samples were collected from hide pieces cured after 
different periods of staling. It was found that the bacteial o>unt increased rapidly 
in comparison to the unused control salt with the increase of the staling period 
which indicated the possibility of enhanced bacterial action if such salts were 
revised. It was also found that the total nitrogen content of the salt samples 
increased with the period of staling which probably served as nutrition for the 
growth of the bacteria in brine solution. 


22. Application of hand Refractometer in Khandsari Sugar industry. 

S. C. SRN and J. C. BHARG.AVA, Kanpur. 

The snccesfnl use of Hand Refractometer was first suggested in India by 
Khanna and Sen in tlie harvest control in sugar factories in succesion of refining. 
The equations deduced by Khanna and Sen or Sen for sugar factories could not 
be applicable to khandsari Sugar Mills. In this paper equations have been deduced 
statistically to calculate the Recovery % cane in Khandsari Sugar Mills from the 
brix values of standing canes. 

A very strong positive correlation between brix and Pol % juice of crusher 
juice has been established; ysMSGo;—5*7fi, where a;:sBrix oi crushed juice and 
yssPol % juice. 

A very strong positive cotrelatlon between Pol % Juice and Khandsari Sugar 
Recovery % cane by sulphitation process has also been established; ya:0’5x-0-43; 
where s^aPol % crasher juice and y=Khandsari Sugar Recovery % C^ne. 

The difference between the observed values and the values obtained fixim the 
calculated valu^ of a few cases examined was found non-significant. 


23. Effects of Phosphete on Bacterial Inocalation iu Green Manuring. 

P. 8INHA, K. K. JHA, M. A. SIDDIQUI and R. SINGH. 

Of various factors essentiM for the success of green manuring, presence of 
effective rihsobia in the root nodules of leguminous green manure plants, to draw 
maxininm N from, air, is great importance. With a view to improve the s^d 
of green manure, plant and &ns increase its soil building properties, tepltcated 
trials, on bocteriid inoculatidn with and. without phosphate ore in progress since 
the yw 1965^ at Agiicultural Research. Institute, Sobout (Bihar). Wheat ie 
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beiag grotm as a sncceedttisr crop. Besides yields of green Riaam and wBeaf 
grain and straw, regular obserTatious os time and nature of nodnlation in sunlieiiiff 
plant in different treatments are also made. Soil analyst of composite sample) 
collected at sowing of wheat for total N and organic carbon and N & P det<l£thiiit8* 
tions in wheat grain and straw in composite samples are also done. 

First year’s data are now available. Green manuring without pHbsphate did 
not increase tlie N content of the soil, which suggests that nitrogen donation by’ 
a green manure crop should not always be taken for granted. Phosphate @ 40 
lbs./acre along with the green manuring increased N content of the soil by 3*5 
to 3-7 mgms. per 100 gms. of sml which sliows clearly that phosphate manuring 
of a green manure crop helps considerably in fixation of extra nitrogen from 
the air. 

Seed inoculation—phosphate treatment which although gave 25 mds. extra 
yield of green manure and the highest yield of grain of the succeeding wheat 
crop, did not add any extra nitrogen to the soil compared to no inoculation— 
phospliate treatment. The beneficial effects of seed inoculation-phosphate treat¬ 
ment were thus not due to any extra N fixation. This treatment, on the other 
hand, exhibited early nodulation by 10 da 3 rs. From literature cited phosphate is 
known stimulate the motility of rhizobia. This state of motility of the organisms 
seems to be responsible for above mentioned early nodulation. 

During the process of seed inoculation, the organisms are made to adher on 
the seed coat and in culture, the organisms are already in motile state dne to the 
presence of some soluble phosphate. It has, theref<M*e, been suggested that bene¬ 
ficial effects of seed inoculation-phosphate treatment may be due to an early 
nodulation brought about by highly motile cells on accoount of their nearest 
approach to plant root. 


AGRICULTURAL ENGINEERING 

1 

24. Abstract of Mechanics of indigenous plough. 

A. C. PANDYA, Kharagpur. 

An indigenous or deshi plough is acted upon by three major forces : (1) gravity, 
(2) pull, and (3) soil resistance. Soil resistance is classified as useful and parasatic. 
The action of the three forces given above can be analysed by standard methods. 
The forces will have moments as tliey do not act at a point though they are 
coplanar. While designing the plough, moments of forces should be balanced. 
The method of depth control of the indigenons plough is analysed. 


AGRICULTURAL ENTOMOLOGY 
25. Malformations in some plants. 


D-. BAP RBDOY, Rajendranagar, Hyd. State. 

Malformation of Mango fruit, twigs and branches of sapotu, {Acharas sapota), 
and sannhemp {Crotalaria juncea) were observed at Ravalkole, Sangareddy and 
Raichur. Small flattened eruption like stmetores were noticed on Maugo fruit 
on the tree. The appearance of the fruit looked scabby. There ft'ds no 
either in the colour or taste of the afftected fruit. These gall liki: structure are 
suspected to be due to insect feeding. No (nganisni could be isolated. 

Flattening of small twig was aotked iii’sapota. The flattening extended to 
the apex of twig also; The leaves and flowers on the flattened twif^ ore small 
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«iid distorted, especially flowers. There is no fruit beorinf on the flat^n^ 
Simiiar flattening of small brandies was noticed on sanidiemp. Here die flattfnusg 
was of less extent. In both the cases there was no death dE the leaves or the 
twig or branch itself. No organism conld be isolated from these flattened twigs. 
The cause is suspected to be of physiological disorder. 


2fl. Scab on Grapes. 

D. BAP RKDDY, Himnyetsagar, Hyd.-l>n. 

The most popular grape in the State is the Anabe Shahi, which is a very 
good table variety. Berries are bold and bunches are compact. This variety 
snflers severely from Powdery mildew, Uncinula necator, downy mildew PUtsmo- 
piara vHicola, and Anthraettose, Gleosporlum antphilophagum. In recent years 
growers are experiencing the serionsness of a new disease which is called scab. 
The symptoms of the scab are rather characteristic and can be easily distinguished 
from other diseases mentioned above. 

Symptoms appear on young berries and persist and continue to spread and 
appear till maturity. On the exterior of the berry first small brownish specks 
appear and later they spread in size some time the whole berry is covered. 3h 
severe cases malformation of berry takes place due to uneven growth. The scarb 
like coating on the berry can easily be removevd withont injuring the berry. 
Under the scabbed portion, the colour of the berry is natural. At the maturity 
of the fruit the scabbed portion looks cracked and can be felt as a raised surface 
if touched. There is no serious apparent loss td the grapes due to scab except 
tliat the market value is reduced immensely and in cases of severity of the disease 
some malformation of berries takes place. Berries look natural when the scab is 
removed from the surface and can be cousumed, willingly. 

Many attempts in the laboratory to isolate the organism responsible for scab 
were not successful. Scab has become serious and some times almost all bunches 
are attacked by the Scab. Dipping of hunches in lime sulphur have been reported 
to be helpful. Some harmone type of chemicals have been tried but no encouraging 
results were obtained. No satisfactory control measure has been yet evolved. 

The Scab may be caused due to some physiological or mechanical factors 
rather than from any organism. Mechanical injury to the berries, perhaps due 
to insect feeding, may result in the formation of Scab. 


27. Notes on breedhig technique and Ufa history of wIpontalM (ochardloe, Caoi. 
-.-an aadoparasite of lae predator, Holcocera pulverea, Meyr. 

N. S. CHOUHAN and S. KRISHNASWAMI, Namknm, Randii. 

Apanteles tachardiae Cam., is one of the important endoparasitaa of the larvae 
of Holcocera pulverea, Meyr,, a major predator enemy of lac. With a view to 
developing this braconid for the biological control of Holcocera, detailed stndira 
were taken np in IKS by the authors. From an observation of the partuite 
behavionr, a successfril technique of breeding on its natural host as well as an 
easily available - alternative host (larvae of Corcyra eephalonlca Staint) has been 
developed.. Further attempts on improving the tedinique for mass breeding of 
the parasite is nnder progress. A temperature of about 25^. and relative huhil* 
dity of abont 75 to $5% sedn to be <^tiinnm for breeding of this parasite, anii 
parasitism oeeurs in lastar sti^ of fllie natural and alti^atiye Iu»ts. 

ITaseriptive notes an nmting, ovi^Hoo behgvlpur, developipehfrd staget of 
the parasite and effect of parasitism on tiie hast me gimn. ■' - 
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Life history studies have indicated that the total life«history period varies 
between 15 to 40 days daring the different months of the year, taking generally 
a longer time daring the cooler months. 

Three byperparosites emerging from the cocoons of this branconid are also 
listed. 


28. Effect of variations in the time of sowing of BlUscns eatmabinuB on the 
incidence of Agrilum aeuiut, 

N. DUTT and S. P. BHATTACHERJEB, Barrackpore, W. Bengal. 

Agrilus acutus has recently turned ont to be- on important pest of Hibiscus 
cannabinus. To find out the safer period from incidence of the pest, field trials 
were carried ont with different dates of sowing starting from February and ending 
in August. No incidence of the pest was observed in crops raised during February 
or early part of March. Similarly when sowing is delayed beyond June, the 
crop also escaped damage. Crops sown daring the second half of April, record 
highest damage percent. It has also been found that crop sown during tlie later 
part of March gave maximum plant height, base diameter and fibre yield while 
sowing beyond June effects the yield considerably. Hence sowing df the crop 
during the later part of March is safer from the point of view of incidence of 
Agrilus acutus and also ensuring higher yield of fibre. 


29. Varietal responses of some rice varieties to attack by the rice stem borer^ 
Schoenohius incertellus Wlk. 

M. Q. KHAN and D. V. MURTHY, Hyderabad. 

The improved rice varieties HR. 8, 19, 21, 22, 33 and local 'Teksannat’ were 
under experiment to determine the relative susceptibility of the varieties to the 
stem-borer Schoenohius incertellus Wlk. The statistical analysis of the data reveals 
that the differences in production of stem-bored earheads amongst the varieties 
under test are significant. The variety HR. 19 is more susceptible to the stem- 
borer in the second crop season tlian in the first season. HR. 22 in general is 
more prone to the Schoenohius. It is an aromatic variety slightly awned. Greater 
number of egg-masses have also been recorded on this variety. Varieties MTU-15 
and CH. 47 are more resistant to the stem-borer than other varieties but the 
yields are lower than llie local improved varieties. 


30A. Physiology of digestion ef she Adult Aulaeophom fovtieoUis Fabrichu 
(the red Pumkia beetle). 

RATTAN LAL and SWARAJ GHAI (Miss), New Delhi. 

Investigations were undertaken on the Physiology of Digestion of the adult 
Aulacophora foveicolUs Fabricins. It has been found that the hydrogen ion con¬ 
centration of foregut, midgut and hindgut are 6'0, 6*4 and 6*2 respectively, The 
fflidgut has been found to secrete amylase, maltose, inverse, lactase, trypsin 
and erepsin. There is a clear indication of the presence of 'amylasa in the 
maipighian tnbnles. It is interesting that although the' midgnt haa be<m found 
to ^ve acMm pH fvo proteases (trypsin and erep^) secreted bj^ the niidgat 
have bm found to act in alkaline medio. . 
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30. Effect of nntritioa oa the loagrecity, feeuadity aad sex ratio of braeon 
galeehiam aahmead oeiag Corcyro eephofonieo staiatoa' a* its host reared oa 
various syathetic dieto. 

R. N. KATIYAR, New Delhi. 

The role of nutrition in the growth of insects is one of the recent develop¬ 
ments in Insect Physiology. The importance of these studies need no etnphasi.s 
as these studies have enabled entomologists to prepare synthetic foods on which 
they could rear and maintain cultures of insects of their choice for both laboratory 
studies and for many other aspects of research work. 'In this paper the nutrition 
and the growth of the larvae of the rice moth, Corcyra cephalonica St. have been 
studied. 

Tlie growth of the larvae of Corcyra cephalomica St. on juar plus 10% ground¬ 
nut mixture is the best to that of juar plus 8% yeast as well as on juar alone. 
It means that the diet rich in fat and protein promotes its growth in compari.son 
to the diet rich in vitamin and consequently bigger and healthier larvae are 
produced. But when these larvae from all these different diets are exposed to 
Braeon gelecMae .^shm. it behaves quite differently. The fecundity, sex ratio 
and female longevity of the parasite of the second genwation are more on tlu* 
larvae fed on juar plus 8% yeast than on other diets. The obvious conclusion 
is that the Corcyra larvae have the capacity to digest and accumulate more fatty 
diet while parasite larvae cannot possibly assimilate the excessive fat reserved in 
the host body. In other words the host larvae fed on the diet like yeast mixture 
rich in vitamin B complex are more relished by the parasite as compared with 
the larvae fed on the diet like groundnut mixture rich in fat and protein. Finally 
the effect of juar plus 10% groundnut on the host is just the reverse to the effect 
of this diet on the parasite. The reverse is true for the diet containing 8% yeast 
for the host and the parasite relatively. 


31. A preliraiaary account of the life-cycle and the larval anatomy of a Chalcid 
parasite of coccid. 


S. MASHHOOD ADAM, Aligarh. 

Emphyens variolosum sp.n. is endoparasitic on Asterolecaniam vartolosum 
(Ratzb) which a pest of oak tree, Quercus robur L. Neither the host-coccid nor 
the parasite has more than one generation a year; and their life cycles are so 
adjusted so as to enforce stable ‘host-parasite’ relationship. 

The egg is distinctly pedicellate. The pedicel is used for the air supply to 
the developing larva. The larval anatomy deals with the external and internal 
structures. The structure of the head capsule and the form of the respiratory 
and nervous systems suggests a higher evolutionary position to the snperfamily 
Chalcidoidea. 


32. Corelationslup b e tw e en resinrntery metabolism and fmnigation susceptibility 
of Insects. 

E. S. NARAYANAN and M. D. PDROHIT, N. Delhi. 

"The susceptibility of an insect to a fumigant varies with the rate of meta¬ 
bolism" (Cotton 1932). 

"We may take it as Urorking principle in fumigation that toxicity varies directly 
with the rate of Metabolism" (Mnnro ’3Si. 


ra—51 



a96 


pTOc. 44th Ind. Sc. Cong. : Part HI: Abstracts 


On the basis of the above otxservations, the present studies were undertaken 
to explore tlie limitations of the various ranjjes <»f factrjrs tliat govern insect 
metabolism and to correlate them with the mortality obtained under identical 
conditions. 

The rate of metabolism is governed by factors like stages of insect, irradia' 
tion, temperature, starvation, humidity etc. The various ranges of Actors under 
which the rate of nielabolism as well as the fumigation mortality studied are : 


Statge of insects ... 
Irradiation 
X-ray 


Beta particles 


Ultra-violet rays 
Infra-red rays 
Temperature 


Humidity 
Starvation 
Test insecLs 


Kgg, larval, pupal and adult. 

.5,00,000r; l,50,000r; l,00,000r; 50,000; lO.OOOr; and 
S.OOOr. 

400/ic, 300/ic, 200/ic, lOOfic, 60/tc and 40/tc of P-32 

(Radio-isotope). 

2,750A and 3,650.\ at 15" lor 10 minutes. 

Ij.'OOA at 15" for 10 minutes. 

15®C, 20°C, 25®C, 30"C and 350C (pre-during, and 
post-fuinigatioii period). 

20%, 50% and 80%. 

06 hrs., 72 lirs., 48 hrs., and 24 hrs. starved insects. 
Trogoderma granaria Everts, Torcyra cepltalonica 
Staiiit and Tribolium castaneum Host. 


“The rate of respiratory exchange of an insect is the best criterian for measur¬ 
ing the metabolic activities and tlie most suitable method so far known for studying 
the rate of respiration is by measuring the respired carbon dio.xide” (Lindgren, 
1936). As such a simpler but more precise apparatus for estimating accurate 
amount of carbon dioxide evolved by inserts (even in less than 24 hours) has been 
devised and carbon dioxide output of insects at variable ranges of factors ennn- 
merated above has been e.stimated. 

A parallel series of experiments on fumigation under the same ranges of factors 
at a .standard uniform dosage of 50 mgm./litre/IS hrs. has been conducted and 
the fumigation susceptibility (by way of mortality response) so obtained has been 
compared with the amount of CO, evolved by other batch of insects under identical 
conditions. 

The preliminary results reveal that a positive relationship between the rate 
of metaljolism of insects and the susceptibility to fumigation exists only under 
the specific ranges of factors which arc now under detailed studies. 

Observations have also been taken regarding the longevity, fecundity, induced 
sterility and loss in weight of the test in.sccts due to irradiation by X-rays, Beta 
particles (P-32 rs^dio isotope), TMtra-violet rays and Infra-red rays. 


33. Notes on the ffiology of the Parasites of the leaf miner of citrus plants. 

E. S. NARAYANAN, B. R. SUBBA RAO and MRS. R. B. KAUR, New Delhi. 

Phyllocnistis citrelUx St. assumes the status of a major pest some times in 
citrus groves all over India. It is always present in the nurseries. The control 
of the leaf miner is rather difficult and the results obtained by the spraying of 
nicotine sulphate is always not satisfactory. Biological method of control is one 
of the possibilities. So a thorough study of the various parasites that attack the 
pest was made in the orchards of the Indian Agricnlturah- Research Institnte. 
Three parasites namely Amatellon sp. new, Tetrastichus sp. and Elasmus sp. have 
been recorded as primary larval parasites of the pest. The life histories of the 
first two named parasites have been studied in some detail. The parasites make 
their appearance in July and August after the first monsoon showers. Though 
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the life histories of Amatellon and Tetrasiichus are similar the latter species com¬ 
pletes its life cycle in about eight days as compared to the eleven days (rf the 
former. Atnatellon pupates naked within the galleries of the host whereas 
Tetrastichus pupates naked out side the galleries. The respiratory system of the 
immature stages is of typical Snlophid type. The percentage of parasitism is 
rather low and in 1956 season it was about 33%. 

34. Factors affecting the rate of reproduction of Bracon brwieomit Weameal. 
(Braconidae: Hymenoptera). 

li, S. NARAYAKA, K R. SUBBA RAO and RATAN hAL, SHARMA, New Delhi. 

Bracun hrevicornis Wesiu. is an important ecto parasite of the funk boll worm 
Platyedra gossypiella Saunders in India. For any successful utilisation of a bene¬ 
ficial parasite or presator in the biological control of insect pests, fundamental 
studies on insect parasitism and predatism is necessary. Rate of reproduction 
under lafioratory propagation is an important factor to be considered. In this 
paper several factors, like physical and biological on the rate of reproduction of 
Bracon brevicornis have been described. The physical factors studied include 
temperature, humidity and light. Biological factors include density of host popu¬ 
lation, density of parasite population, quantity of food, adult nutrition, size of 
host and restraint on oviposition. The most marked effect on the rate of reproduc¬ 
tion is by temperature and nutrition though humidity and some other biological 
factors also contribute to some extent. 


35. A contribution to the knowledge of the fecundity of CMIo eeneJfiM swinhoe 
under field conditions. 

li. S. NARAYANAN and R. N. KATlYAR, New Delhi. 

The control of pests by means of their parasites, predators and other natural 
enemies is one of the most economical and effective method of control in applied 
entomology. In order, however, to utilise the method effectively the biology of 
the pest and its parasite has to be studied in detail both in the field as well as 
in the laboratory. K.\periments in biological control sometimes have failed when 
these studies have been neglected. Chilo zonellus Swinhoe is one of the serious 
pests of maize (Zea mays) and juar (Sorghum vulgarc) that are poor man’s food 
in our country. Almost every year the pest causes serious damage to the millet 
crops. In tliis paper the fecundity of the pest lias been studied in detail as it 

would enable ns to have an idea of the population of the pest in the field. 

The average fecundity of Chilo zonellus S. is 228 ± 29 eggs. The average 
percentages of eggs laid on successive days is in the descending order, i.e., 

40-59%, 27-9%, 17-28%, 8 07%, 5-58% and 0-52%. The monthly average fecun¬ 
dity is inversely correlated with the advancement of the sea.son from July 

onwards as it is 298, 261, 247 and 139 eggs in the months of July, August, Septem¬ 
ber and October respectively. The fecundity is directly proportional to relative 
humidity (w’ithin the range from 36% to 89%), whereas there exists no significant 
correlation between temjieratare (within the range from 72°P. to 85*^P.} and the 
fecundity. 


36. The uses and potentialities of Radiotracers in Entomology. 

PAUD A- DAHM, Iowa State College, Ames, Iowa, U.S.A. 

In entomology, as in other fields, the sensitivity of detection possible with 
radioisotopes has allowed considerable extension of research in such categories as : 
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(a) ecological and life hitlory studies involving the tagging of insects and related 
arthropods with radioelements, (h) fundamental insect ph 3 rsiology studies, (c) biolo¬ 
gical effects of irradiation, (d) studies relating to medical and veterinary entomo¬ 
logy, and (c) tlie use of labeled insecticides as a tool in modern insect toxicology. 
Examples of these uses are reviewed in this paper. 


37. Storage of wheat flour in Pipwonyl butoxide-Psrrethriiu impregnated jute bags. 

S. V. PlNGAIyE, Mysore. 

Insect free and insect infested whole meal wheat flour was stored in cotu- 
inercial ‘B. twill* jute bags impregnated with different concentrations of Piperouyl- 
butoxide-pyretlirins and these bags were stored in trade ware houses. Insect 
contamination observed in the bags at fortnightly interval is shown and from the 
results even 30 mg. pyrethrin and 300 mg. piperonyl butoxide per sq. ft. is not 
considered enough to prevent infestation in insect free flour for a period of 2 
months. Infested flour is seen to deteriorate in bags impregnated with various 
concentrations, unchecked. A trend that higher concentrations of the 2 insecticides 
might prove effective in preventing infestation to tlie flour stored in jute bags is 
revealed but cost of such impregnation is considered to be prohibitive. 


38. Ethylene dibromide ns n grain fumigant in the tropics. 

S. V. PINGALE and M. MUTHU, Mysore. 

It is shown that air-tight conditions are difficult to obtain in the tropical 
storage and at the same time because of the grains getting infested with insects 
in tlie field, fumigation to prevent losses in storage is essential. Ethylene dih'*omide 
having relatively a very low vapour pressure has therefore been tested for fumiga¬ 
tion of grains and is shown to be a highly potent and cheap grain fumigant under 
tropical conditions. Scorption and retention of the chemical by a few cereal and 
pulse grains is determined and is shown to be of a very low order. 

Commercial trials curried out with the chemical are referred to and it is 
shown that grain could be fumigated effectively with ethylene dibromide even in 
only partially air-tight stores or under polyethylene sheets. 


39. Preliminary Studies on tbe Efficacy of Pestox 3 (Schraden) and Syatox u 
Systemic Insecticides. 

S. PRADHAN and S. K. DAS, Pusa, New Delhi. 

This contribution reports the results of experiments carried out to determine 
tbe relative toxicity of Pestox 3 (Schradan) and Systox to Rhopalosiphum pseudo- 
brassicae (Davis), Bagrada cruciferarum Kirk, 4th stage hoppers of ScMstocerca 
gregaria Forsk, and Coceinella septempuHctata Dinn. 

Again R. pseudobrassicao, infesting potted plants of mustard {Brassica 
cempestris) and cabbage {B. oleracea), the insecticides weift used in irrigation 
water using ISO c.c.s of different concentrations in each pot containing 5 lbs. of 
soil. Both the insecticides were absorbed by the plants and killed the aphids 
on flowers and leaves. Systox proved to be more tbxic than Pestox 3, the graphi¬ 
cally determined values of h.C. 50 being 0-003890% for Systox and 0-008511% for 
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Pestox 3, 48 hours after treatment. Also in a held test in which 1 pint of d^erent 
concentrations was applied to the base of each mustard plan Systox ^owed more 
rapid action against the aphids than Pestox 3. In another held experiment 20 c.c.s 
ot different concentrations was sprayed on each cabbage plant infested with R. 
pseudobrassicae. Systox proved to be superior to Pestox 3, the graphically 
estimated values of h.C. 50 being 0-006607% for Systox and 0*03162% for Pestox 3. 
Systox also proved to have a fumigant action against R. pseudobrassicae whereas 
Pestox 3 did not show any fumigant action. 

Por tests against B crucijerarum, each cabbage leaf was made to absorb 1 c.c. 
of a particular concentration through cut petiole and adults were allowed to suck 
the sap of such treated leaves. The graphically estimated values of h.C. 50 were 
0-001059% for Systox and 0*03981% for Pestox 3. Also 2 square centimeter area 
of such treated leaves was fed to each 4th stage hopper of .S', gregaria; Systox 
proved toxic but Pestox 3 showed no toxic action. The graphically estimated value 
of I/.D. 50 being 0-2089 for Systox. Both the insecticides were also sprayed 
directly on li. crucijerarum and C. seplempunctata. Systox proved to be more 
toxic than Pestox 3 as contact insecticide, the graphically determined values for 
Systox being 0-009354% against B. crucijerarum and 0-009057% against C. septem- 
punctata. 


40. Comparative toxicity ot modem intecticides to Droaieha Max^fenm Green 
(Coeeidae t Henuptarom) 

S. PRADHAN, M. G. JOTWANl and B. K. RAI, New Delhi. 

The bioassay of laboratory made insecticide emulsions with nymphs of Drosicha 
mangijerae Green as test insect, showed that chlordane, deldrin, Isodrin, aldrin, 
lindane and endrin were less toxic than p'-p' DDT, i.e,, 0-169, 0-205, 0-271, 0-339, 
0-376 and 0-749 times respectively as toxic as pp DDT. Malathion proved to be 
more toxic than p'-p' DDT being 11*883 times as toxic as DDT. Four commercial 
formulations were also tested. Out of these the formulation of nicotine sulphate 
was seen to be less toxic i.e. 0*10 times as toxic as the laboratory made emulsion 
of p'-p' DDT, while the formulations of paratliion, systox and diazinone proved 
to be more toxic i.e. about 36, 6 and 3 times respectively as toxic as p'-p' DDT. 


41. Evolution of control sdiedulo for mnstard aphid. 

S. PRADHAN, M. G. JOTWANl and P. SARUP, New Delhi. 

The mustard aphid Rhopalosiphum pseudobrassicae Davis is a serious pest of 
mnstard crop. The object of the present investigations was to work out the 
details of control operations with different insecticides which will keep the aphid 
population at the minimum level. The insecticides tried were: (a) Nicotine snl- 
pbate 0*1% (substituted by diazinone (basudin) 0-025% after second spraying), 
(b) Gamma BHC 0*1%, (c) Pestox 0*1%, (d) Aldrin 0*1% to 0*2%, (e) Dieldrin 
0*1 to 0*2%, (j) Nicotine sulphate (substituted by basudin)+gamma BHC, 
(g) control (no treatment). 

Three spraying were necessary between 18-10-1955 to 12-3-1958 in the case of 
Pestox and gamma BHC. Four sprayings in the case of nicotine sulphate (or 
basudin) and gamma BHC mixture and five sprayings in the case of nicotine sul¬ 
phate or basudin, aldrin and dieldrin. The average yield of mnstard seed per 
plot was: Pestox—-11 lb.; gamma BHC—8 lb., 14*3 oz.; nicotine snlphate (or. 
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basudiii)+gauuna BHC—-6 lb., 14-6 oz.; nicotine sulphate (or basudin)—5 lb., 11-2 oz. 
Dieldrin—5 'lb., 10-5 oz.; Aldrin—2 lb., 12-2 oz. and Control—1 lb., 5-1 oz. 


42. ComparatiTe Stomach Toxicity of Four Modem lasectimde* to the Different 
Stages of the Desert Locust, SehUtodrea gregarta (ForskaL). * 

S. PRADHAN and S. D. MISHRA, Pusa, New Delhi. 

The hoppers consumed the largest quantity o£ hxid during the middle period 
of each instar. In the adult stage the feeding capacity of locust remained highest 
daring the first fortnight, in order to determine exclusively the stomach toxicity, 
the poisons were fed to the hoppers by sandwich tecliuique. There was increase in 
resistance in higher instars and there was a sudden enormous increase in resis¬ 
tance to stomach poison when the fifth stage hoppers moulted into .the adult stage. 
Also in the same inslar the resistance to stomach poison increased with the in¬ 
crease in body weight. Taking the resistance of 2ud stage hopper as unit the 
relative resistance of 3rd, 4th, Stli and adult stage was found to be 2-6, 5-4, 9-9 
and 660 respectively. The order of toxicity of different insecticides used wa.^. 
found to be dieldriu>iildi iu> lindane^eudrin. Taking the toxicity of lindane sa unit 
the relative toxicity of aldrin, dieldrin and endrin was found to be 71, 8-6 and 
0-9 respectively. 


43. The surface Grasshopper Epidemic in the Punjab, 1956. 

SARDAR SINGH, Punjab, Ludhiana. 

Surface grass-hoppers assume epidemic form during certain years in the 
riverine tracts of the Amritsar, Gurdaspur, Iloshiarpur and Kangra districts of the 
Punjab during the summer months. The major species are Oxya bidentata 
Walker, O. multidcntata Will, Aelopus tamulus Fabricius, Acrida exaltata Linnaeus 
and Chrologonus trachyplerus Blanchard, Species like Locusia donica Linnaeus 
and Euprepocncmis alacris Servilla are encountered in small numbers. Hieroglyphus 
nigrorepUtus Bolivar and H. banian p'abricins appear in jowar and paddy during 
the monsoons. 

Oxya spp. and Aelopus sp. appeared in epidemic form in the middle of Ma\ 
in berseem {Trifolium alexandrinunt Limiaens) and little seed could be procured. 
Later they migrated to paddy nursery, maize and jowar {Sorghum vulgare Pers.) 
fodder, cotton and sugarcane. Paddy nursery, maize and jowar fodder and cotton 
had to be resown in many places. Germinating cotton was also attacked by 
Chrologonus sp. The sugarcane leaf lamina was almost totally devoured and 
reduced to the midrib. Mating in Oxya spp. was observed in the second fortnight 
of Jane, and nymphs in large numbers were met with in July. With tlie abundant 
growth of grass due to monsoons the population of the second germination spread 
over wide areas. Hieroglyphus banian and the third germination of Oxya sp. 
have concentrated on paddy in September, 

The Punjab Plant Protection service treated 1392 acres of various crops in 
these districts on cost with BHC 10% dust and BHC 0-2% suspension with success¬ 
ful results. But as the pest migrates to the treated crop from nearby untreated 
fields the Punjab Government sanctioned is.«me of insecticides worth Us. 25,000/- 
firee of cost for the cbntrol of these grasshoppers. Under tHfe programme another 
47,920 acres were cleared of these pests. In addition, field trials with niloi- dq"** 
(2 lbs. actual) suspension, aldrin (4 ozs. actual) emulsion and Dieldrin (4 ozs. 
actual) suspension at the rate of 50 gallons per acre, gave 90-95% kill in the case 
of n]m]phs of Oxya spp., Aelopus sp., Acrida sp. and Chrologonus sp. 
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44. Obaervatioiu on Cteaomoriatia ebriola Meyrick (Pyralidae). 

G. C. SENGUrTA, B. K. BEHURA and G. D. RGUT. 

.Since 1853 mango fniits liave been found to be damaged by the larvae of the 
Pyralid, Ctenomeristis ehriola Meyrick in some parts of Puri in Orissa. This is 
the lirst record of tliis Pyralid as pest of mango in India. Earlier in 1934 this 
Pyralid was bred by Hutson from the larva boring in stems of seedlings of 
Anacardlum occidcntale in Oampola, Ceylon. Experimental work was undertaken 
to study this Pyralid and to evolve a suitable control measure. A short account 
of the life history, habits, distribution, control measure, nature and extent of 
damage to mango in Orissa has been given. 

C. ebriola completes its life cycle in 23 to 25 days under laboratory conditions 
at Bhubaneswar. The eggs are laid in masses on the peel of the fruits. The egg 
stage lasts for 4 days. The larval period varies from 10 to 12 days. The larva 
undergoes 4 moults before pupation. The pupal period lasts for 9 days. Mangoes 
of different sizes are attacked by the caterpillars. Pp to 4 caterpillars are found 
in one mango fruit but a few are sufficient to cause the fruit to decay. The young 
caterpillar usually bores the fruit at tlie anterior end and feed first on the pulp, 
later on tlie seed which is damaged. The infestation of fruits ranged from 4-2% 
to 25%. 

Three sprayings of Dieldrin 50% W.P. fin terms of 4 lbs. of active ingredient 
per 100 gallon.s of spray) were done on mango fruits before infestation at the 
interval of 15 days to study its effect. The untreated fruits of trees in adjacent 
row.s were iiife.sted by these border caterpillars. As the caterpillars pupate in 
the soil, the soil round about the trees should be raked up to kill the pupae. 


45. Bionomics and cultural control measures of Apaylia ei»tellata Buehton* 

A. C. SEN, Sabour (Bihar). 

'I'he distribution of Apsylla cistellata Buckton, under Bihar condition has been 
studied and the pest infestation has been found to be on the increase in alarming 
proportion in wider areas of the State. 

The bionomics of the pest has been studied. The pest has been found to 
emerge from the galls in the month of March; oviposition period lasts during 
the whole of March, incubation period from April to August, nyinphal period from 
August to February. Tlie mode of egg-laying, the methods of emergence of the 
fly from the galls have been studied in detail. 

"Zardalu”, "Malda" and "Bombai” mango varieties have been found suscep¬ 
tible and "Gulabkhas", ‘‘Himsagar” and "Bathna” varieties almost resistant. 
Grafted varieties are more prone to the attack. No suitable control method with 
the insecticides has yet been found. Removal of the galls in the month of 
December from all the trees in an orchard has been, however, found to be very 
effective to check the pest devastation and this method further initiates heavy 
flowering and consequently good fruiting. 


46. Control of Paddy stem borer (Sehomohtua ineerteUua)» 

A. C. SEN, Sabour (Bihar). 

Pot-trials and iPield-trials were undertaken in Bihar to fest the efitcecy 
of Polidol E-605 and Endrin, both as a preventive and curative measures of control 
of the Paddy Stem borer. The insecticides in 0-04% dilution were used. 
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Results obtained in pot-trials showed that the freslily hatched larvae were 
killed by the effect of these insecticides, if they tried to penetrate inside the stem 
within 6 days of the treatment of the crop. Further, it was found that high per¬ 
centage of the mortality of the borer larvae npto 10 days old, are brought a^ut 
by the use of the insecticides and with the increase of age of the larvae, the 
mortality percentages went on declining. • 

Randomised replicated field trials show'ed that three sprayings of either of 
these insecticides are effective in minimising the population of the pest to a great 
extent. Regulating the time of insecticidal operation to get maximum benefit 
out of the minimum cost, is still under experimental stage, but it opens a new 
line of controlling the pest. 


47. Bionomics of the Paddy Gall Midge in Bihar. 

A. C. SRN, Sabour (Bihar). 

The attack of paddy gall-midge (Pachydiplosts orysae Mani) is confined only 
to Chotanagpur plateau in Bihar. Detailed field studies have revealed that the 
pest thrives over the off-season period of paddy fields. Five of such plants have 
been successfully established as the secondary host-plants to the pest. The name 
of these plants are stated below. 


Local name Botanical name. 

1. Doro. Hemarthria compressa R. Br. 

2. Manna. Pa.’ipahmi scrobiculatum L. 

3. Kowa pasra. Oryza sativa L. (Wild variety). 

4. Dub . Cynodon daclylon Pers. 

5. Pahrar. Boihriochloa perttisa (Wild) A. Cam. 


Varietal resistance studies against this pest have shown that paddy Y^rieties 
with rough and hard stem like the Neta and Bhainsa were less susceptible to the 
attack, as compared to Dahia, Bachha kalnta, Dhusri, Tiisar and Gora. These 
varieties are commonly grown in Chotanagpur areas. 


48, Control of Bathua weed (Chenopodium atbum) with 2, 4-D. 

A, S. SRIVASTAVA, A. P, SAXRNA and R. L. GUPTA, Kanpur, 

Weed is a very important problem in India, Uptil now there is not a single 
weedicide which has been found very effective against certain important weeds. 
Trials have been undertaken to find out the effect of 2, 4-D or Fernexone against 
one of the common weeds, Bathua {Chenopodhitn album), whicli is found very 
commonly associated with wheat plants in IT.P. This weed is particularly reported 
to be very serious problem in the Dehradnn district. Experiments undertaken both 
at Kanpur and Dehradnn have clearly indicated that 0-15% concentration of 2, 4-D 
or Fernexone has controlled bathua weed very successfully, but, at the same time 
did not produce any phytotoxic effect on the wheat plants or the wheat grains. 


49. The use of insecticide-fertilhsar raixtare against Termites. 

C. THAKUR, Pusa. 

Three common termite species such as Microtermes obest, Odontotermes 
asstmdhi and Coptotermes helmt have been found to damage sugarcane crop in 
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Bibar. Teats were designed by condncting a field experiment daring: 1954^ bn 
calcareona soil at Pnsa, to find ont whether dieldrin mixed with fertilizers can be 
equally effective as when applied alone against termites. B.H.C. was also included 
in the experiment to get an idea of comparative efficacy. Recommended doses of 
dieldrin and B.H.C. were nsed. 

The use of dieldrin mixed with fertilizers proved most effective. It was found 
to be superior to that dieldrin being u.sed alone. There was hardly any difference 
between yields of sugarcane plots from untreated plots aitd plots treated with 
B.H.C. besides latter showing phytotoxic effect on buds and plants of the cane 
crop. It was thus evident that dieldrin could be nsed profitably when mixed witli 
fertilisers and thus reduce the cost of cultivation of sugarcane per acre besides 
making the whole operation so easy for the cultivators. 


BIOCHEMISTRY AND ORGANIC CHEMISTRY 

50. Role of Amino^cids in the process of clartfication of sugar-cane-juice and 
manufacture of sugar. Part I—^Identification of different amino-acids in 
periodic samples of cane-sugar-juices. 

B. C. BANERJRE, Kanpur. 

Nitrogenous bodies play an important role in the process of cane-juice clarifica¬ 
tion and sugar manufacture. Zerban accounted that 60% of the ntirogen present m 
cane-juice passed tlmiugh the defecation process, whicli he termed as objectionable 
nitrogen. Of this about 50% could be considered as being made up of amino-acids 
and their amides. Browne and Blocin also observed that 55% of the nitrogen present 
belong to the amino-acids and their amides. It is therefore expected that these 
amino-acids would play an important role in the clarification of cane-juiw and hence 
sugar manufacture. 

An attempt has been first made, to test qualitatively the various amino-acids 
present in different periods of cane-life. 

Periodic samples are drawn from the field in different months taking care tbxt 
the samples are representative as far as possible. Juices are extracted by three- 
rollers crusher and their amino-acid content are identified by paper chromato¬ 
grams. It has been observed that the number of amino-acids gradually increased 
and at the harvest time, nine different amino-acids could be detected. 

Further work is in progress. 


SI. Rcteuffon of added Ascorbic Acid in canned Jack Fndt during processing 
and storage. 

B. S. BHATIA, O. S. SJDDAPPA and GIRDHARI tAL, Mysore. 

In the course of a systematic investigation of the stability of ascorbic acid in 
various canned products, data regarding retention of added ascorbic acid during 
processing and storage have been collected in the case of canned Jack fruit (Arto- 
carpus, Integrifolia) fortified witli 50 mg% of the vitamin. The results show that 
about 80% the vitamin is retained after processing. During storage at room 
temperature {24*80*0 for 24, 48 and 84 weeks, the retention is 40, 37 and 30% 
respectively: At 37°C, the cortespondhtg values after 24 and 48 weeks are 28 add 
2% res^tively. Stability cd .asccu'bic.acid is father low in canned jack fruit . 4ifib<m . 
rampar^ with otlmr commercialty: important fmita. 



404 Froc. 44th Ind. Sc, Cong. : Part III : Abstracts 

52. Nicotine content in Tobaccee. 

S. C. MKHTA and C. DAKSHINAMURTI, New Delhi. 

Nicotine content in 32 tobacco collections grown at the Indian Agricnltnral 
Research Institute, New Delhi was estimated by the absorption spictrographic 
method. Its value in the Rustics collections, varied from 2*0% to 4*02% while in 
the rest of the collections it was below' 2-0%. Nicotine content in the stems was 
comparatively less. 


53. Chemical composition and nutritive value of Bowar (Cassia tore) silage. 

S. J. DANIED and N. D. Kehar, Izatnagar. 

Bowar (Cassia tora) is a leguminous plant and grows in rainy season. It is not 
eaten as such by the animals. The plant was ensiled with molasses. The per¬ 
centage composition on dry matter basis was found to be : organic matter 89-88; 
crude protein, 12-75; ether extract, 1-53; crude fibre, 35-89; nitrogen free extract, 
39-71; total carbohydrate, 75-60; total ash, 10-12; calcium (CaO), 2-68 and phosphorus 
(P,0,), 0-80. 

To determine the nutritive value a digestibility trial was carried out on six 
Kumaoni bullocks. The silage was fed ad. lib. The experimental animals on an 
average consumed 2-38 lb. silage (on dry basis) per 100 lb. body weight per day. 
The digestibility coefficients were as follows : organic matter, 45-73; crude protein, 
28-54; ether extract, 52-84; crude fibre, 40-38; nitrogen free extract, 55-86; and total 
carbohydrate, 48-92. The digestible crude protein, total digestible nutrients and 
starch equivalent value in lb. per 100 lb. of the dry silage were found to be 3-63, 
42-10, and 20-79, respectively. The ex{jerimental animals maintained their weights 
and showed positive balances for nitrogen, calcium and phosphorus. 

The results indicate that Bowar (Cassia tora) plant can be utilized as cattle 
feed by ensilage. The silage forms a maintenance ration for Kumaoni bullocks. 


54. Chemical oompoaition and nutritive value of Kutondi (CauSn oeetdantalia) 
silage. 


S. J. DANIED and K. SAHAI, Izatnagar. 

Knsondi (Cassia occidentalis) is a leguminous plant, and is available in abun¬ 
dance daring monsoons. It is not eaten by the animals as such.* In order to 
utilize this plant as cattle feed it was ensiled with molasses. The percentage com¬ 
position of the silage (on dry matter basis) was found to be: organic matter, 88-23; 
crude protein, 15-81; ether extract, 3-49; crude fibre, 35-99; nitrogen free extract, 
32-94; total carbohydrate, 68-93; total ash, 11-77; calcium (CaO), 2-56; and phosphorus 
(P.O.), 0-75. 

A digestibility trial was carried out on six kumaoni bullocks. The silage was 
fed ad. lib. The bullocks on an average consumed 1-9 lb, of silage on dry matter 
basis, per 100 lb. of body weight. The digestibility coefficients were as follows : 
organic matter, 47-10; crude protein, 43-24 ; ether extract, 61-03 ; crude fibre, 43-34 ; 
nitrogen free extract, 51-51; and total carbohydrate, 47-22. The indigestible crude 
protein, total digestible nutrients and starch equivalent value in lb. per 100 lb. of 
the dry material were found to be 6-83, 44-14 and 22-14, respectively. 'Kie animals 
showed positive balances for calcium, phosphorus and nitrogen. 

The results show that Eusondi (Cassia occidentalis) plants can be utiUzed as 
cattle feed by ensilage. The silage can form a maintenance mtfon for buliockf. 
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55. Effect* of HoiniioBe* on the ripening of imite. 

W. B. DAI'S and P. B. MATHUR, Mysore. 

Recent researches have shown that hormones can be used either to retard or 
accelerate the rate of ripening in fruits during storage. Effects of 2 hormoneSi' yiz,, 
2, 4, 5-trichIorophenoxyacetic acid and maleic hydrazide, on the ripening of oranges 
and mangoes have been studied. It was observed that the temperature of storage 
is an important factor in determining the type (whether retardation or accelera* 
tion of ripening) of the hormonal action. The physiology of these hormonal actions 
has not been investigated in detail so far. It appears probable that hormones in 
some way affect the production of ethylene, which is the direct ripening stimulant. 


56. Some studies in the utilization of Jack Fruit wastes as a source of Pectin. 

N. h. JAIN and GIRDHARI DAL, Mysore. 

Investigations undertaken to explore the possibilities of utilizing indigenous raw 
materials as sources of pectin, which is in great demand in the country, have 
revealed that jack fruit {Arlocarpur integrifolia) wastes (inedible portion com¬ 
prising peels, cores and skins) can be profitably and satisfactorily utilized for this 
purpose. These constitute about 45% of the total fruit weight and contain about 
2-4 to 4*1% pectin (as calcium pectate) on fresh weight basis. As a result of studies 
reported in the present pai:)er, a method has been standardized for the preparation 
of pectin. The material is first leached and washed thoroughly, accom¬ 
panied by partial decolorization and restoring of normal colour in case of 
the material browned on prolonged exposure to the atmosphere. Pectin is 
then extracted at Iwiling temperature using N/60 to N/SO HCl as the 
extractant. Tlie extract obtained is clarified by a simplified procedure involving 
sedimentation, straining and centrifuging in a Sharpie’s Super Centrifuge. This 
is follbwed by concentration under vacuum, separation of pectin by precipitation 
with alcohol, followed by drying and powdering. The yield on fresh weight basis 
varied from 1-5 to 2-0% (1-8 to 2-4% in terms of 150 jelly grade). 


57 Chemical composition and nutritive value of Imperata eylindrica grass, II. 

Early green stage. 

N. D. KEHAR and M. M. JAYAL, Izatnagar. 

In view of the low consumption of Imperata eylindrica grass hay at the flowering 
stage it was thought desirable to study the grass in the early green stage of growth. 

The percentage composition of the grass (on dry basis) was found to be ; crude 
protein, 4-69; ether extract, 1*52; crude fibre, 38*14; nitrogen-frce-extract, 49-33; 
total carbohydrates, 87*47; ash, 6*32; calcium (CaO), 0*71 and phosphorus (PaO,), 0*34. 

A metabolic trial was conducted on six Kumaoni bullocks. Unlike the hay in 
the flowering stage the green grass was relished by the animals and the animals, 
on an average, consumed 896*48 gm. or 1*98 lb. grass (on dry basis) per 100 1b. 
body weight i)er day. 

The average digestibility coeflicients of crude protein, ether extract, crude fibre 
and nitrbgen-free-extract were found to be : 33*72, 40*47, 58*67 and 55*20 respectively. 
The digestible crude protein, total digestible nutrients and starch equivalent values 
in lb. per 100 lb. of the dry material, were found to be 1*69, 52*86 and 30*42 respec¬ 
tively. 

The animals recorded positive balances for nitrogen, caldutn and phosphoms 
and maintained good health throughout the feeding t^me; 
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S8. Cheaucal compoution, digMtibility aad nutritive value of Jierberl (Oaypknt 
Bummuleria^ leaves. 

N. D. KRHAR, M. M. JAYAI/ and K. SAHAI, Izatnagar. 

\Jharberi is a small shrub which grows extensively in the arid regions of U.P., 
Punjab, Western Rajputana, Kutch, Kathiawar, Gujrat and Khandesb. 

The percentage composition of leaves (on dry basis) was found to be : crude 
protein, 11-63; ether extract, 1-69; crude fibre, 33-82; nitrogen-free-extract, 46-76; 
total carbohydrates, 80-58; ash, 6-20; calcium (CaO), 2-66 and phosphorus {Pfi,), 0-70. 

To determine the digestibility and nutritive value, a feeding trial was conducted 
on sheep. Jharberi leaves formed the sole feed. The animals relished the leaves 
and, on an average, consumed 3-28 Ib. leaves (on dry basis) per 100 lb. body weight 
per day. 

The average digestibility coefficients for crude protein, ether extract, crude fibre 
and nitrogen-free-extract were found to be : 46-88, 28-46, 54-35 and 69-00 respectively. 
The digestible crude protein, total digestible nutrients and starch equivalent values 
in lb. per 100 lb. of leaves on dry weight basis were found to be : 5-45, 57-10 and 
37-00 respectively. 

The experimental sheep di.splayed positive balances for nitrogen, calcium and 
phosphorus. 

The observations show that Jharberi leaves are quite palatable and nutritions. 


Sd. Palatability, chemical compositioB and nutritive value of Bims (Dendrocala- 
mut strictua) leaves. 

N. D. KKHAR and M. M. JAYAI/, Izatnagar. 

The percentage composition of bans leaves (on dry basis) was found to be : 
crude protein, 14-19; ether extract, 1-73; crude fibre, 27-64; nitrogen free extract, 
44-46; ash, 11-98; CaO, 1-57 and P,0„ 0-59. 

To determine the nutritive value of bans leaves a metabolic trial was conducted 
on six sheep. The leaves formed the sole feed of the test animals. The animals 
ate the leaves with great relish and consumed, on an average, 2-51 lb. of leaves on 
dry matter basis per 100 lb. body weight per day. 

The average digestion coefficients for crude protein, ether extract, crude fibre 
and nitrogen free extract were found to be 65-83, 34-13, 57-52 and 50-26 respectively. 
The digestible crude protein total digestible nutrients and starch equivalent values 
in lb. per 100 lb. of dry matter were 9-34, 48-91 and 32-12, respectively. 

The experimental sheep maintained weight during the course of the feeding trial 
and exhibited positive balances for nitrogen, calcium and phosphorus. 

It may be concluded from the above observations that bans leaves are fairly 
rich in the essential nutrients and form a maintenance ration by themselves. 


60. The digestibility of para grass (Braebiaria mutiea) by the Cbromlnm ratio 
method. 

J. SEN GUPTA and R. CHANDA, Haringhata. 

The digestibility of para grass which apparently seem to have a good prospect 
as a fodder, has been determined by the indirect method using ch|^mium sesquioxlde 
as an indicator of equivalence of faeces and food. The experintehto were designed 
to find the digestitnlity coefficients of various nutrients in cows and in bnfif^oes. : 
It was found that tliere is no significant difference between the species in respect. 
to the digestibility figures of any of the constituents. DiC.Pl and S.B^ eilcaiated 
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from tibe mean digestibility of the cows & buffaloes were 0-94 and 6-69 on fr«th bifaisV 
and 4*46 and 31-67 on dry basis. A comparison of the nutritive value of para grass 
With some other feeding stufis showed- that para grass is a low qualify roughage 
which can be used as a maintenance ration, but is incapable of being used as a 
production ration. 


PLANT BREEDING, GENETICS. CYTOGENETICS, PLANT PATHOLOGY 

AND HORTICULTURE 

61. Effect of photoperiod treatment on certain varieties of IVicotiaiMi ruatiea. 

BALABHADRA MISRA and LOKANATll MAUAPATRA, Bhubaneshwar. 

The effect of photoperiod treatment on two varieties of Nicotiana ruslica (i.e, 
S. 20 and N.P. 70) was reported. Three sets of plants of each variety were trans¬ 
planted into pots containing soil and compost (1 :1). Short day treatment of 8 hours 
sun light daily (from 7 a.m. to 3 r.M. were given to 47 days’ old seedlings until 
flowering commenced. Another set was exposed to continuous light treatment by 
arranging artificial light during night through a 500-watts bulb fixed five feet away. 
The third set was kept as control. 

It was observed that S. 20 (a variety of "Bidi” tobacco) gave equal resiionse to 
both short day and long day treatments, showing thereby that a mere change in 
the day length is enough to induce appreciable earliness in flowering compared with 
the control. 

N.P. 70 (a variety of “chewing” totmcco) showed much greater response to the 
long day treatment than to the short day treatment. Therefore N.P. 70 has been 
classed as a long day plant. Hitherto, only short day and indeterminate varieties 
were recorded in the genns Nicotiana. 

Short day treated plants were shorter and of poorer growth tlian long day 
treated "plants and the control plants. The weight of first four suncured leaves was 
considerably higher in the long day treated^ plants than that of the short day treated 
or control plants. This phenomenon can be economic importance, as continuous 
light treatment can induce higher yield of leaves. 

Symptoms of iron deficiency appeared in the short day treated plants withm 
ten days of the commencement of the treatment. The chlorotic plants recovered 
when these were irrigated with a solution of 0-05% ferrous ammonium sulphate at 
the rate of 25 c.cs. per plant. However, the symptoms appeared again subsequently. 
A secojud instalment of irrigation resulted in the recovery of the chlorotic plants 
for the second time. The short day treated plants are unable to assimilate tlie iron 
present in the soil, perhaps due to the excretion of some substance whidi converts 
the ferrous iron contained in the soil to insoluble ferric form. That the soil is not 
deficient in iron is clear from the fact that the long day treated and the cotitrol 
plants grown in similar soil do not show such symptoms. 


62. Lina iMtteni, n vinis dUeose of pluau in Kumaon. 

K. 8; BHARGAVA and N. S. BIST, Nainital. 

Line pattern, a vims disease of plums was first observed in . Ranikhet and 
Ramgarh orchards in 1955 in different varieties of plums. Symptoms produced 
by tiie disease include chlorotic lines and yellow to creamy white vein-banding 
leading to a network, on the ^1^ oak-leaf-tike patterns aire also 

fptmed.'.; .p»S^ce m .yims .was centfirmed tty tra hsmittihg . tiie disi^se by 
bnd^ng and gpniltuig. iThit is the drat record of thU diseaCe ^ the country, : 
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63. Paddy tronblai noticed under iU drained condidone and heavy manuring. 

D. BAP REDDY, Hyd.-Dn. 

In recent years conipldints of an nnknown disease of Paddy have been received. 
The tips dry up and assume a brownish colour similar to Itkarogom. {Curvularia 
lumta). The diiseasc occurs in patches are suddenly the plants begin to die. The 
duration of the disease is about 2 weeks and mostly one month after transplanting. 

The symptoms appear as drying up of tips of leaves. The leaves stand erect and 
do not bend. The whole clump some times dries up. When the plant is uprooted 
roots appear shinging dark and sulphide odour could be easily smelt. When the 
roots are washed in clean water and exposed to atmosphere they assume the colonr 
of reddish white, the colour of healthy roots. Or when the roots of affected plants 
are placed in a di.sh containing dilute HCl, the odour of H,S can easily be smelt 
and roots assume their original colour. 

This disease has been noticed 'n low lying areas, where drainage is impeded 
and that too mostly during the Tabi season (December to April). It becomes very 
severe and intensive in the fields where high nitrogen fertilisers of ammonium 
sulphate sources have been used. In many places where drainage is impeded and 
water is not plenty and the paddy is grown under Japanese method of cultiva¬ 
tion, sulphide injury may be suspected. 

Tlie spread of the disease has been checked by adopting the following control 
measures. The affected fields should be flooded and a thorough mi.King of soil or 
mulching should be done either by hand or by wceder. Then tlie fields should be 
drained until slight cracks appear. This treatment may be repeated two or three 
times. Drains around the affected fields should be made to increase drainage. 


64. Difference in the manifestation of heterosis between the reciprocal hybrids 
in Noeotian riutica. 

«r 

BADABIIADRA MISRA, Bhubaneswar. 

Difference in the manifestation of heterosis witli respect to height of plants was 
observed between the reciprocal hybrids of two varieties of NicoUam rusUca for two 
consecutive seasons. The progressive height measurements of parents and hybrids 
have shown (i) that the early flowering short parent grows faster than the late 
flowering tall parent; (ii) tliat the rate of growth of the hybrids is not higher than 
that of the parents in the early stages, but the same increases at a later stage, thus 
manifesting heterosis; (iii) that there is a significant difference in the mean height 
of the reciprocal hybrids. It has been concluded (i) that a certain minimatn height 
should have to be attained by the plants before flowering commences and (ii) that 
heterosis manifestation is not necessarily due to the initial advantage gained by 
the bigger embryo of the hybrid seed and (iii) that the reciprocal difference in the 
manifestation of heterosis is due to the cytoplasmic influence. The presence of 
cutoplasmic influence in the inheritance of quantitative characters complkatea the 
situation, which, by itself, is complex enough due to the semblance of non-heritable 
effects with the heritable effects. 


65. AsMciation of change in phyUotaxy with the occurrence of Trieo^ty in some 
pUutt BpMAtM. 

BALABHADRA MISRA, Bhubaneswar. 

Seedlings with three cotyledons (Tricots) sometimes occur in an othertri^ dicot 
population, lliese tricots ate invariably associated with the Change phyllolnzy 
in the plant concerned and may also be purtially or completeljr stexi]^. autlun 
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reports three cases of sach association e.g., CrotalaHa Juncea, DoUchos lablab and 
Linunt usitaUssimum and has referred to two other cases reported by him e^fher 
e.g., Zinnia peruviana and Antirrhinum mafus. Some of the above tricots tnrned 
out to be mutants. It is suggested that the isolation of tricots in an othetwise 
dicot population followed by a more concentrated attention to these is an easy 
method of detecting mutants. If this method is proved successful, the rate of 
mutation in Nature may be found much higher than what it is taken to be. This 
higher rate of mutation may, in turn, lead to revision of the present concept of 
evolution. 


66. Different Techniques to raise Hybrids from Crosses of tyeopmieon esouten* 
turn and hyeoparAeon peruvianum, 

B. CHOWDHURY, Pusa, Bihar. 

L. peruvianum which has proved to be resistant to most of the diseases also 
contains about three times more vitamin C than L. esculentum. The difficulty of 
transferring these resistant genes to the common tomato is the cross-sterility of 
L. peruvianum with L. esculentum. When L. esculentum is pollinated by L. peru¬ 
vianum apparently normal fruit development takes place, normal seed development 
however, does not occur. The mature fruit contains minute collapsed ovules. The 
reciprocal crosses are not successful. Work was started in 1952 to try different 
techniques to raise hybrids of L. esculentum and L. peruvianum crosses. The 
techniques used were (1) Bmbryo culture, (2) Application of growth hormones, 
(3) Interspecific grafting, (4) Mixed pollination, (5) Crossing L. esculentum with 
L. peruvianum var. Dentatum, (6) Crossing L. esculentum with the hybrid of L. 
peruvinum and L. peruvianum var. Dentatum and (7) Crossing tetraploid /.. escu¬ 
lentum with diploid L. peruvianum. 

Kiqpryo culture teclmique proved to be successful in growing some hybrid plants 
from crosses between L. esculentum and L. peruvianum p-chlorophenoxy acetic acid, 
15 to 20 ppm. gave some encouraging results in the post-fertilization spray. Greater 
number of large seeds from whicli excised embryos can be grown on the agar media, 
were obtained when sprayed with CIPA. Post-fertilization sprays of a-naphthelrae 
.acetic acid (SO ppm.) and ^-naphthoxy acetic acid (50 ppm.) did not have any 
effect on the seeds of the hybrid fruit. Grafting of L. esculentum and L. peru¬ 
vianum done either way at a very early seedling stage did not have any effect on 
the results of hybridization. Crosses between L. esculentum with mixed pollens 
of L. esculentum and L. peruvianum did not help in getting a hybrid plant. 
Crosses between L. esculentum and L. peruvianum var. Dentatum did not give any 
viable seed. The same was the resnlt when L. esculentum was crossed with the 
hybrid of L. peruvianum and L. peruvianum vat. Dentatum. Viable se.squidiploid 
seedlings were obtained from the cross between tetraploid L. esculentum and diploid 
L. Peruvianum. The F. plants were vigorous and were intermediate in character 
at the two parents. 


67. A new seadliiig blight of Juts. 

T. GHOSH, B. C. KDKDU and N. MUKHFRJEB. Barrackpore. 

In the district of Hooghly, Howrah, and Bnrdwan jnte as a Kharff crop is mostly 
followed by potato; Disease of jnte am more prevalent in such jute-potato fields 
and the losa of the qr^p from seedling blight, stem rot, rbpt-rot and wilt 

have been estimated to be about 11 per ceht MacropHornina jp^seoli (Maubl) Ashby 
has so long been known as the only pathogen causing (diese diseases of C. capsuldrts 
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and C. olitorius. Recently other fungi namely Ozonium species, Chaetomium sp. 
and a number of species of Fusarium and a bacteria Pseudomonas sp. have also 
been found to be associated with these diseases. The pathogenic property of each of 
these microorganisms is being worked out. A detailed investigations on seedling 
blight in jnte>potato fields have been carried out. It has been found th^t the species 
of Ozenium which is distinct from O omnivorum (Shear) Duggar is a virulent patho¬ 
gen on C. olitorius seedlings. Its role in association with Macrophomina phaseoli 
and other fungi isolated from jute, in relation to root-rot and wilt in jute fields is 
being worked out. 


68. Cytology of a few low sterile plants in tobacco Nieotima tabaeum. 

D. M. GOPINATH, Vedasundar. 

In the varieties immer Spanish, Comstock Spanish, Pennsylvania seed lea/- 
Guider; Comiecticut broad leaf Comstock Spanish; and Havana 142 a few plants 
which were showing low ixillen sterility were cytologically analysed. 

Cytological studies revealed in some of the microsporocytes bridges and frag¬ 
ments during anaphase I. Diakinesis appeared normal and showed 24 ' in all plants 
analysed. The percentage of microsporocytes .showing alierration was in the range 
of 5 to 17. Even though in Comstock Spanish the percentage was as low as 3-75, 
the percentage pollen abortion was on an average 18-5. 

It has been deduced that the probable cause of low sterility is paracentric 
inversions. 


69. A cytological study of the post embryonic development of the salivary glands 
in Lygaeua kaimU mguetommrgintiiwu Porshley. 

C. MARY JOHN, Trivandrum. 

A cytological study of the post embryonic development of the salivary glands 
in Lygaeus kalmii angustomarginatus shows that daring the five instars of its 
development polyploidy is an important factor. 

In the first instar, the gland is composed mostly of diploid cells but there are 
some tetraploids and octoploids. The polyploidy reaches the highest degree in 
tlie early fifth instar when 8i92-pIoid nuclei are present. The early stage of each 
instar, from the second instar onwards, has a higher degree of polyploidy than 
the corresponding late stage of the same instar. The highest degree of polyploidy 
observed in the imago is 2048-ploid. 

From the second instar onwards, the nuclei of the above tissue are more deeply 
staining in the late instars than in the early instars. The growth of the above 
organ is due to an increase in the number of cells. resulting from amitosis and 
to an increase in the size of the cells resulting from endomitosis. Mitotic divisimis 
were never seen in the above tissue in the post embryonic stages. ‘ 

The presence of the Y chromosome complex is an identifylgg character of the 
resting stage and of the amitotic stages. It is sngg^ted that amitosis is not (tege^ 
nerative but a sign of active metabolism and may be concerned with .. the 
of nuclear surface in order to restore the ratio between nuclear sur&ce and nuclieM 
volume required for the proper metabolism of .the cell. The obMrvations on :fliie 
relationship between endomitosik and jsmitosis in the above tissue seem to/indica^ 
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that amitosis is a type of somatic reduction by which .the polyploidy is halved at 
each nuclear division. This is supported by the hypothesis of Geitler (1039, 
Chromosoma, /) that endopolyploidy and amitosis may be related and the observe* 
tions of Berger (1036, Anat. Rec., 67) and Grell (1950, Die Naturwissenchaften, 37). 


70. Chemical treatment for controlling loose smut of wheat. 

R. S. MATHUR, J. S. JAIN and vS. C. MATHUR, Kanpur. 

The chemical control of loose smut of wheat, an internally seed-borne disease, 
was attempted by the method employed by Tyner (1953) in his studies in Canada. 
The inoculated seeds of varieties l’b591, NI'’4, NP52 and NP720 in 1045 and Pb501 
and NP12 in 1955 were soaked in ordinary tapwater for 6 hours and thereafter 
immersed in 0-1 per cent Si^rgon (Wettable) .suspension for 24 hours at room 
temperature (1954 : 72-78°b' and 19.56: 71*6-77"F). In the 1954-55 trial, Spergon treat¬ 
ment gave complete control in varieties Pb591, NP52 and NP720 whereas their 
control had shown 12-6, 20-9 and 18-5 per cent infection respectively. Iti variety 
NP4, the infection was 5-1 and 29-2 per cent in treated and control rows respec¬ 
tively. During 1955-56, loose smut infection was 5-1 and 2-0 per cent in Spergon 
treated seeds of PbSOl and NPI2 respectively. The respective infection in amtrul 
was 31-9 and 10-4 per cent. No marked reduction in germination of tretiled seeds 
w.'is observed in these trials. 


71. Varietal resittance of Barley to loose smut (Uatilago nuda (Jena) Roatr.). 

R. vS. MATHUR and S. C. MATHUR, Kanpur. 

Doosc smut of barley sometimes causes appreciable damage. In variety NP2l, 
natiirtR infection up to 25 pi:r cent was observed at Bahraich during 1955-56. On 
an average 1,000 tons of barley can be lost due to this di.sease in Uttar Pradesh if 
the infection is only Od per cent. 

With a view to evolve varieties resishant to loose smut a number of promising 
varieties have been tested since 1952-53 by the 'partial vacuum metliod' at the 
flowering stage. So far 35 varieties have been tested. Artificial infection up to 
62-5 per cent was obtained in variety I.W. 112/B-5 of Russian origin. More than 
40 per cent infection has been obtained in varieties NP21, C251, K3, K14 and J.B.S. 
21, a variety from Rajasthan. Varieties C50, J.B.S. 30 and Ramni showed infection 
of 5 to 10 per cent and variety I.W. 112/B-2 of Russtuu origin escaped the attack 
of loose smut. On account of its fair tolerance to loose smut and desirable agro¬ 
nomical characters variety C50 has been released for cultivation in Bareilly district. 


72. Studies la freeiing of friiits and fruit juices. 

P. B. MATHUR, K. KIRPAD SINGH and H. C. SRIVASTAVA, Mysore. 

Commercial freezing of fish was started in India after .tlie World War II. It 
is estimated that the few commercial freezers now in operation in this country have 
a combined storage capacity of nearly 300 tons of fish. However, no work on the 
freezing of fruits and fruit juices has been reimrted in India and neither these 
commodities have been commercially frozen yet. Work done in connection with 
the freezing of apple, cashew apple juice, grapes, jackfrnita, litchi, mango, orange 
and pineapple is described and discussed in this paper. 

HI— 63 
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73. Studies in refrigereted presenration of perisfanble foods. 

P. B. MA.THUR and H. C. SRINIVASTAVA, Mysore. 

Refrigeration has come .to be recognised as a very important means of food 
preservation. We have about 125 Commercial Cold Stores in India now. Data 
collected over a period of 6 years at the Central Pood Technolopcal Research 
Institute, Mysore, in connection with the refrigerated preservation of 47 commo¬ 
dities are described in this paper. 


74. Studies on spoilage caused by temperature variation in grain stored in bins. 

S. V. PINGAI^IC, M. V. SlIRANGAPANI, S. K. MAJUMDIJR and 
B. ir. KRISHNA, Mysore. 

Changes effected by an average diurnal variation in temperature of 7®C on 
grain containing 12 and 16% moisture and insects and no insects when stored in 
metal, cement concrete, earthen and baked-lile bins are described. Different 
thermal conductivities and sorptive powers of bin walls used in the experunents 
have reflected on the accumulation and dessipation of heat, setting up of moisture 
gradients that are either favourable or antagonistic, to the growth of micro flora, 
CO;, and O, tension and consequent biological activities. In steel and concrete bins 
iinacrobiosis set in as a result of insect t»r microbial activity restricted the damage 
by these two .agencies but spoilage as a function of sharj) rise and setting up of 
gradient in moisture level continued and relatively more damage has therefore 
occurred. Rarthen and tile bins having sorptive powers and lower thermal conduc¬ 
tivity on the other hand accumulated heat, cau.sed egress of moisture and thus 
protected the grain from deteriorative (dmiiges. Reflective surface and an insula- 
tory material between the grain and the bin wall redui^ed damage in the steel and 
concrete bins. A need for effective insnlntion when these bins are used is there¬ 
fore stressed. 


7S. Cytological investigations of autotetraploids of Jute ^Corc/ierus olitortua Linn, 
var. C.G.). 

G. I. PATRL, Nilganj and R. i\r. DATTA, Calcutta. 

The autotetraploids are vigouruus and produce more branches giving a l>n.shy 
apljearance to the plant. They are on an average shorter in height and flower for 
a longer duration tl>an the normal diphiids. The pod-setting i.s poor. Good .seeds 
that were gathered are larger than the diploids but varied in size. The germina¬ 
tion of the seeds recorded was about 90 0% ns gtrnd as normal diploids. The 
resulting population of the autotetrapl<»ids varied to a certain extent in their growth 
and morphological characters. 

A great variation in the meiolic pairing was noticed, Hexavalents, pentavalents 
and trivalents were occassionally found lK‘.si(1es .the commonly occurring quadri- 
valents, bivalents and univalents. In few cases perfectly normal (14 II) ixiiring 
was seen. Maximum number of quadrivalents noticed were four. Six types of 
quadrivalent configurations were 



—arranged according to the frequency of their occurrence. Amongst 1252 qnadri- 
valenls recorded, the most frequent types were those wijth symmetrical arrange- 
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ments, that is: the single ring (61-8%) and simple chain (29-4%). Rest.of quadri¬ 
valent configurations were of the remaining last four types, 'fhe maximum occur¬ 
rence of the ring type of four chiasmata is very common. 

At M. I., 67-1% of the pnics had univalents in them. Maximum number of 
univalents noticed were six. Pines with two univalents were very common lagging 
chromosomes were seen in 55% of the pnics at anaphase and telopliase I. As many 
as six laggards were noticed. Chromosome elimination and micro-nuclei formation 
were also seen at telophase I. I'ncqnal distrihntion of the members of quadri- 
ralents occurred frequently resulting in the production of aneuploid daughter nuclei 
at telophase I and hence the aneuploid ganiete.s. At anaphase I, the number of 
chromosomes in both the groups were determined in 40 sporocytes. There was 
14-14 distribution in twenty-one (52-5%), 13-15 in sixteen (40-0%) and 12-16 in three 
{7'1%) of them. 

Percentage of grains got stained in acetocanninc and their size varied much 
in difierent 4n plants. Percentage of pollen germination in 4n C.G. was recorded 
to be 8-1%, while in that of 2n, it was 8.5-0%. 

The pollen and ovule fertility of autotelraploids is quite good : Triploid popu¬ 
lation was raised by crossing 4n with 2n. 

Several crasses between aulotetraploids of C. aUlorius (var. C. G.) and those 
of C. Capsxtlaris (var, D 154) were made. The pod .setting wa.s very poor. A few 
normal looking full seeds obtained were defective in the development of seed tissue. 
The seeds did not germinate. More crosses arc still being undertaken. 


76. Colchiploidy in the wild types of Corehorus oUioritu Linn, and C. capauiarh 
Linn. 


G. I. PATKLf, Nilganj and R. M. D.VrTA, Calcutta. 

.Autotetraploids were succe.<sfHlly produced in the wild types of both the culti¬ 
vated apecic.s of jute—C. olUonus and C. capsularis. 

The effect of 0-25% aqueous .solution of colchicine was more drastic in both 
seed as well as seedling treatments. It had been observed that this drastic effect for 
the same concentration and duration of treatment was more on the wild types 
of C. olilorius than on C. capsularis. The treatment of seedlings for 24 to 48 hours 
was found quite effective. The seedling treatment by the hanging drop method, 
though more laborious, gave Iwtter re.snUs than the seed treatments mainly due to 
the fact that the radicle was not affected and hence more number of affected seedlings 
survived and got a better start. 

The autotelraploids of both are vigourons, producing much more total growth 
and tlie leaves, stomata and floral parts are mneb larger than the corresponding 
diploids. At the stage of .the very rapid growth of the plants, the young immature 
leaves were found drying out from margin inwards increasing and spreading this 
with the expansion of the leaves. The duration of flowering in these tetraploids 
is distinctly much longer than in the diploids. 

Pourteen bivalents to seven qnadrivalents and all the in lietwecn combinations 
of qnadrivalents, bivalents and univalents were observed at diakinesis. At Meta- 
pbase I, the presence of 2 and 3 univalents w.is frequent. Maximum number of 
them observed was seven. As many as six laggards were noted at anaphase I. Dis- 
tribntion of chromosomes in both the meiotoc divisions was found quite irregular. 
Monads to octads with and without micro-nuclei were recorded. 

In the 2ad wild types of both the species, above 90% of the grains were stained 
(potehtially viable) and the variation in the pollen size was small. The range in 
the percentage of sbiined grains and pollen size varied very considerably in the 
different 4n plants but particularly more so in that of C. oHjtorius. Peregntage 
of pollen germination in 2n is more than in 4n, 
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Autotelraploids of both the wiki types were crossed in cither directions, 
few full seeds were obtained but failed to germinate. 


77. Changes in Tomato Juice on Storage. 

S. P. ROY CHOWDHURY ami B. P. GYANI, Patna. 

Tomato juice has been examined after storage under different conditions 
(exposure to jitmosphere before and after crushing storage under brine; storage 
at low humidity and storage at low temperatures). Refrigeration appeared to be 
only practical method of short range preservation. The unbroken fruit hardly 
showed any changes for about a month, but the crushed fruit showed a mould after 
about a fortnight (I0°C). The whole fruit was spoiled on long storage (4 months) 
wlien at 0°C. The juice stored in brine showed putrefaction at room temperature 
(30-32*C) in 18 days. In all other crushed samples putrefaction started in a day or 
two. The pH changes were followed in most cases and the amount of free acid 
formed w’as determined in some cases. Average pH of the fresh fruit was found 
to be 3-5, and 100 g. fresh juice required 1-96 ml. N/1 NaOH for titration. Invert 
sugar was 0-22 g. and reducing sugar 3-9 g. per 100 g. juice. 

Supplementary work with potatoes and tamarind extracts shows that long range 
preservation of sliced tomatoes may be possible under dry storage. 


78. Inheritance of stigma colour and leaf shape character in Hibiscus canna- 
binos L. 


P. S.4NYAI/ and A. N. DATTA, Barrackpore. 

The investigations re[}ortcd here deal with the genetics of stigma colour and 
leaf .shape in H. cannablnus. Two strains were employed in these investigations 
and the characteristics for which they were used are given below :— 

Strain Studied for 

M.T. 15 ... ... While stigma, entire leaf. 

Rf.T. 129 ... ... Red .stigma, divided leaf. 

Iniikkit.\nck ok Siic;m,\ Colour 

In //. caiiuabiiius the stigma colour is usually red. But the authors while 

studying Uie different patterns of anthocyanin pigmentation in this species came 

across a type which had white stigma which was higherto unknown. The material 
was isolated from M.T. 15, a type obtained from Vizagapatam, South India. During 
1953, however, in a seed plot of this material two mutant plants having white stigma 
were recorded for the first time. The progenies of these two mutants bred true 
to the parents. 

Relationship of red stigma colour with white stigma. 

The F,s had red stigma. It is, therefore, a case of complete domin^ce of 
red stigma over white stigma. Five Fj families were grown and studied. The P, 
progenies segregated into red and white phenotypes in the expected ratio of 3:1. 

Back-crosses with red parent gave progenies that were all red while back crosses 

with the white parent segregated into red and white stigma in the ratio of 1 :1. 

The data show a monogenic difference between red stigma and white stigma 
controlled by a single factor pair which may be designed as R—r (R— Red, 
r— white). 
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INHSKITAKCE O? li%Kf SHAPE CHARACIEK 

Besides the coloor of the stigma the two types differ from each other in the 
shape of leaf, M.T. 129 having divided leaves and M.T. 15 having entire leaves as 
described by Howard and Howard (1911). 

Relationship of tlie divided leaf character with the entire leaf type. 

The F,s had divided (lobed) leaf. It is, therefore, a case of full dominance 
of divided type over entire type. The F, progenies segregated into divided and 
entire phenotypes in the expected ratio of 3:1. Back-crosses with the divided 
parent gave progenies that were all divided while back-crosses with entire parent 
segregated into divided and entire phenotypes in the ratio of 1 ;1. 

The data show a monogenic difference between divided and entire leaf characters 
controlled by a single factor pair which may be designated as D—<1. (D—divided, 
d—entire). 

Stigma CotoHR anu Leap Shape 

The classiffcation of the F. plants and back-cros.ses on the basis of joint segrega¬ 
tion of stigma colour and leaf shape character was also made. In l^j, a dihybrid 
ratio of 9 :3 :3 :1 was observed and therefore, there was no evidence of any linkage 
between D-d, the divided leaf factor pair and R-r, the alleles controlling the stigma 
colour in //. cannabinvs L. 


79. Status of Paddy Blast in Hyderabad State. 

SYRD VAHERDUDDIN, D. BAP RRDDY and S. V. PANDIT, 

Hyderabad-Dn. 

Paddy blast, Piricularia oryzac is a very serious disease of rice in the Slate. It 
has been introduced into the State about 10 years ago, most probably from Madras. 
It was first noticed at Sewage Farm, Amberi>et and later on it made its appearance 
in many far and widely situated localities. An extensive survey for the presence 
and prevalence of blast was conducted during 1964-1965, The data collected revealed 
that among the eight rice growing districts of the State, blast is present in all of 
them excepting Nalgonda. Information collected suggests that the spread of tlie 
disease has been along with the spread of the improved strains of Paddy. Wherever 
nitrogcnou.s fertilizers arc given in large cpiantities the intensity increased. Blast 
has been found more common during Abi (June-Octolacr) than in Tabi (November- 
April). Prevalence of the disease was more on HR. 19, 3S and 47. Prevention .of 
movement of seed from the infected fields to other places, treatment of seed before 
sowing with Agrosan at the rate of 6 ozs. per 112 lbs. of seed; spraying with 3-3-50 
bordeanx mixture in the nursery stage and another spraying with 5-5-50 Bordeaux 
mixture one monidi after transplanting have helped in checking the farther spread 
of disease to new places and minimising the occurrence and seriousness of the 
Blast. 

80. A atady of wild rices. 

S. SAMPATH, Cuttack. 

Species and varieties qf so called wild rices were grown and intercrossed. These 
wild rices belong to four species Oryza perennis. 9. sativa var. Spontanea, 0. breviU- 
gulata and O. australiensts. Oryza perennis studied included four geographical 
varieties end one of them 0. perennis v&t Barthii failed to crossfertilise the odier 
varieties or species and similarly O. australiensis. O. perennis var Balunga of Orissa 
crosses freely with the cultivated rices O. sativa and O. glaberritna. O. perennis conld 
be the species from which the cultivated rices were evolved. O. brevttiguUtta 
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resembles some of the 0. saliva var Spontanea of India, but gives completely sterile 
hybrids with O. sativa. O. saliva var Spontanea shows variability in morphological 
characters and this variability could be due to natural crossing between wild and 
cultivated rices. All the species and varieties studied had 2N-24 chromosomes. 
The meiosis in the hybrids studied was normal. 


81. Canning of Litchi. 

U. r. VliRMA and S. AHMAD, Sabour. 

Out of Deshi, Bedana, Kasba, Purbi, etc., Purbi variety is better canner. It 
retains original flavour colour, texture and quality of the fresh fruits in the can. 

The use of tartaric acid in the concentration of 0*4% has been found to be 
eflcctivc in checking browning of the flesh and in reducing the pH of the Covering 
syrup sufficiently without making it too sour, w'hereas citric acid has been found 
to react with the tin coating, according to the degree of concentration in the 
covering syrnp. 

The fruit pieces when blandied prior to Ailing in cans docs not materially help 
in checking subsequent browning of the flesh, rather it makes the pieces too soft. 

Tlic sterlisation of litchi canned in 1 lb. Butter size cans can be very safely 
conducted at 212*P for 20 minutes. 


SOIL SCIENCE 

82. Some physico»ehemical characteristics of alkali soils of Surat District in 
Bombay. 


B. C. DEB and S. P. CHiADHA, Poona. 

There are eight ]>atchcs of kharland soils bordering Kakrapar commaifd area 
in Surat District. Detailed physico-chemical properties of typical samples from 
these areas have been studied. The results show : 

(i) Appreciable amount of soluble salts is present in the soils. 

(ii) pH of the soils is generally near S'5, but pll increases considerably on 
washing out the soluble salts. 

(iii) Soils are generally clayey. Sandy soils arc very few. Loamy soils are 
• also not present to any appreciable extent. 

(iv) Calcium carbonate is present in the soil and in considerable area, tlie 
amount present even in surface soils is appreciable. 

(v) Average base exchange capacity of soils is of the order of 32 m.e, per 
too gms. 

(vi) Appreciable amount of available potassium is present in the soil. 

(vii) 32% of the soils tested have sodium saturation less than 15% and tlie 
rest of the samples have higher degree of sodium saturation; showing 
that soils are saline-alkali soils. 

It is, therefore, suggested that for reclamation of these khar land soils, follow¬ 
ing steps should be taken : 

(a) Por washing out soluble salts, drains at frequent intervals should be 

provided. - 

(b) Por soils having sodium saturation more than 15%, exchangeable sodium \ 
will also have to be removed. This can be done in case of soUs having 
CaCO, by applying organic manure or green manuring. In ease of 
soils where CaCO, is n^ present in sufficient amount, some gypsum 
has to be added. 
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83. Staaiet on tho Ciitlio<lc Ufor onricliniMif in the anelyeU ef Ittcre^menU 
in Soil*. 

C. DAKSHINAMURTI and S. C. MEHTA. 

Intensity of light emitted by the microelements introduced into a D;C. carbon 
arc is known to be rich in the cathode layer zone. The cathode layer enrichment 
is a function of the arc temperature which depends on the nature of the arcing 
material. With a view to understand the extent to which cathode layer arc 
effect is operative with difierent arcing materials, spec-pure carbon powder, synthe¬ 
tic soil base and its individual constituents namely aluminium oxide, salica, 
potassium sulphate, magnesium oxide, ironoxide and mixture of equal parts of 
sodium, potassium and calcium carbonates were used as arcing materials. The 
results obtained are discussed in relation to tlie ionization potentials of tlie 
elements and volatility of the compounds introduced into the arc culnmn. 


84. A preliminary note on the influence of minor elements and Jute cropping 
on certain soil characteristics and on incidence of diseases. 

M. K. MUKHERJEE, S. C. CHAKRAVORTY, A. II. ROY and A. K. B.VNERJEE, 

Uarrackpore. 

It has been found tliat in plots treated wiUi B, Zn, Cu, Mn, Mo, Co there 
was a slight increase in the number of diseased plants in all the plots except 
where copper was added. It also gives an indication tliat the quantity of these 
elements play an important role. In most of the cases the incidence of disease 
was more where lower doses of the particular element was applied. Though fibre 
yield recorded a slight fall in many cases the seed yield increased. 

It may be of interest to note tliat Boron in general has helped in nitrate 
formation in the inibibitional water and no ammonia is found whilst a very little 
nitrite is formed, whereas in case of cobalt less nitrite is found. In case of copper 
and zinc, nitrite formation is more but in case of vanadium and cobalt, nitrate 
formation is comparatively less. In all tliese cases except borax 7*5 Ibs/acre it 
has been found that P has fallen. 

The changes in ammoniacal, nitrite, nitrate-nitrogen and phosphorus as also 
amino acids in the imbibitional water is greatly influenced by the nature and 
number of soil microorganisms. It may therefore he concluded that soil micro¬ 
organisms has lieen influenced differently hy these substances. 


85. Effect of growing Jute in the amelioration of red aoils. 

M. K. MUKHERJEE, S. C. CHAKRAVORTY and S. GHOSH, Barrackpore. 

Red soils of India occupy a large area. Tliey are very poor in their avail¬ 
able phosphate. In these red soil areas, several multipurpose projects are being 
sponsored. 

It has been found that after jute, the soil available phosphorus status has 
improved and organic matter has also increased. It may be mentioned that in 
all these cases in all the replicates, the yield of paddy and straw were considerably 
higher where jute was grown with or without ammonium sulphate than those 
plots where no jute was grown, showing thereby that soils were in a bettef state 
of fertility if'jute be grown as a preceding crop. Jute can be grown in the 
Majhitakshi, Damodor and Hirakud areas with irrigation and it is felt that if jute 
be grown in these areas, the soil will become enriched in avaiUd>le phosphate Shd 
it will be more so if all the leaves be shed in the fields and thinned out platits 
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and twigs are returned to the fields and retting water, silt and mud from retting 
tanks be added to the soils. 

Ht may further be mentioned that jute may possibly be used as a green manure 
crop in total-phosphate rich tract in available phosphate poor red soils for im¬ 
provement of available phosphate status. 


86. Alkalinity problem in soils irrigated by sullage water. 

R. S. MURTHY AND S. P. RAYCHAUDHURI, New Delhi. 

For agricultural purposes, alkali soils are regarded as a class of problem soils 
that require special remedial measures and management practices. The distribu¬ 
tion of saline and alkaline soils is extensive throughout India in all climatic zones. 
They have resulted for more than one reason viz., (i) by the introduction of canal 
irrigation to the arid and semi-arid regions which has thus brought about a 
considerable rise in the level of subsoil water table, (ii) seepage from canals, 
(iii) bad aeration and drainage and (iv) the entry of sea-water by creeks leading 
to water logged conditions. Morphological and chemical studies of soils collected 
from the military farm at Ambala (Punjab) reveal that the development of 
alkalinity is due to the continuous irrigation of soils by sullage water for over 
25 years. 

Top soils ore generally heavy and clayey in texture, clay content ranging 
between 34 and 50 per cent. Clay content decreases with depth in the second and 
third layers, making tlie subsoil lighter. Accumulation of clay in the last layer 
is prominent. 

Soils are strongly alkaline, pH readings ranging between 8-5 and 9-5. Con¬ 
ductivity of 1 :2 soil water extract of top soils is 1 to 1’3 m.mhos/cm. Soils are 
highly dispersed and the dissolved organic matter present in the soil solution 
gets redeposited on the soil surface by evaporation. This is shown by the organic 
carbon content being comparatively high in top layers, 0-72 to 0*88 ]^r cent. 
The exchangeable sodium content is also high, 1*3 to 1*8 m.e./lOO gm. soil. The 
soil solution although relatively low in soluble salts, the anions present coi^ist 
mostly of chloride, 30 to 35 mgm/IOO gm, soil and bicarbonates, 130 to mgm/100 
gni. soil. Carbonates are present in small amounts. 

Reclamation of such soils can be brought about by the application of sulphur, 
^ ton per acre and gypsum, 2 to 4 tons per acre and keeping the land fallow 
for sometime during the year. It is also necessary to dilate the efllncnt with 
water to reduce the harmful effects. 


87. Studies on saline and alkaline soils. 

S. P. RAYCHAUDHURI and D. V. BHALKAR, New Delhi. 

The importance of examining and establishing the theories of soil genesis 
cannot be over emphasised. Vilenskii's (1951) work offers an interesting piece 
of inveatii^tion as regards the saline and alkaline soils. 

In the Indogangetic plains of India, saline and alkaline soils occur very widely 
distributed. These soils are alluvial in origin and do not have great variations in 
topography. Six saline and alkaline soil profiles from the states of Bihar, Uttar 
Pradesh, Punjab and Delhi State have been studied for afjipearing the physico¬ 
chemical characteristics so as to classify them in the various classes, accor^ng to 
units given by U. S. Salinity Laboratory, These classes have been arranged in 
the sequence of their development in the above genetic theory of their Icxrmatioii 
and then examined to see as to how far they vary from Vilenskii's theory. - 
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According to these nnits, soils from Madapnrchhapra village' (Bihar): hww 
been classified as saline; those from Pnsa (Bihar), Delhi State and Uttar ^adcsh 
as' salihe>alkaline and soils from Karnal (Punjab) as alkaline. 

Although saline soils lie in the humid region, the expected effect of leai^ing 
due to higher rainfall and humidity has not taken place. On the contrary, the 
alkaline soils show the effect of leaching despite low rainfall and semiarid diimate. 
In these two extreme cases considering the external factors, rainfall and humidity 
have failed to give any relationship in their development. But when internal 
characters as nature of clay, accumulation of calcium carbonate, distribution of 
soluble salts and sodium saturation percentage are taken into consideration, 
Gedroiz’s theory finds support. 


88. Soil consorvation survey in the catchments of the trihutoiribt of Teesta River- 
Part I : Survey in the catchment of LUh River. 

K. SEN GTlPTA and T. vSKN GUPTA, Jalpaiguri. 

Much of the flcaxl problems of the Teesta river system is due lo the tributorie.<i 
of Teesta which have their catchment areas in the district of Darjeeling namely, 
Eish, Gheesh, Chel, Naora and Relli. It is necessary to take up a detailed soil 
conservation survey in the catchments of these rivers in order to draw up a 
comprehensive programme for soil conservation and flood control. Accordingly, 
surveys in the catchments of these rivers are being taken up one after another. 
In the first instance, survey of the catchment of the I,ish river was taken up. 

The Dish river originates in the Kalimpong sulxlivision and runs for 12 miles 
Ijefore it joins the Teesta river. The catchment of this river is highly erosive as 
will be evident from the rate of siltation which is about I’S ft, per year. During 
the ^rvey, soil type, depth of soil and slope were determined and were deli* 
neated on a base map of 16" = 1 mile. On the basis of these physical factors, the 
land capability map was prepared in the scale"si mile. It was observed that 
out of 7,600 acres under cultivation in the catchment area, there are no class I 
lands. Only ISO acres belong lo class II, 2.50 acres are in class III, 101 acres in 
class IV, 165 acres in class V and the rest in class VI. 


89. Properties of Geages Silt. 

R. K. SEN and B. CHATTERJEE, Palta and Sibpnr. 

In continuation of our work on the seasonal variations in the properties of 
Ganges silt, studies have been made of the .variations in pH and viscosity on the 
gradual addition of alkali to hydrogen clays prepared from premonsoon and mon¬ 
soon silts collected at Palta (Barrackpore, Calcutta), during 1962, I9S3 and 1954. 
The pH-alkali concentration curves of H-clays prepared from pre-monsoon silt 
show two inflexion points, the ratio of the total acidity at the second inflexion 
point to that at the first being about 2-0. Tlie viscosity-alkali concentration curves 
of these H-clays show a progressive fall. The potentiometric titration curves of 
the H-cIays prepared from the monsoon silt show only one inflexion point. The 
viscosity-alkali omcentratiou curves of these llH-Iays .show a more or less flat 
piortion, then a rise and finally a sliar}) fall after showing a maximum. These, 
results in conjunction the data on chemical composition of these Hrclays, suggest 
the predonunance of Kaolinite in the pre-monsoon silt and the relative abnndaiice' 
of montmorillonite and/br illite in the monsoon slit. 
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90. Brown Forast leilt of Cochin. 

K. V. S. SATYANARAYANA and H. M. BASAVANNA, New Delhi. 

In Cochin State, in the bigli rainfall low hilly areas east of the Western Ghats 
is a telt of tract prized for the high quality lemon grass it produces. Tlie soils 
are different from the neighlx>ur laterite tracts. The morphologiAl, physical, 
chemical and mineralogical characteristics of a soil profile from Odakali, Lemon 
Grass Research Station have been studied. Morphologically the profile showed a 
dark brown A horizon followed by reddish brown B horizon with weathered rock 
at about 4 ft. depth. The pH of the soil is uniformly low (5-0) and the chemical 
analysis showed an accumulation of silica in the surface horizon and sesquioxides 
ill the B horizon. The cation exchange capacity of clay is 40 m.e. and silica- 
sesquioxide ayd silica-alumina ratios are between 1 and 2 0. The fine sands con¬ 
tained high percentage of mica, some pyroxene and chlorite. The .soil profile is 
developed on acid type rock. The disguised podsolic nature of the soil fits in 
best with the transitional sulMype of zonal soils, brown forest soil. This is the 
first recording of such a group of soil in this country. 
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Abstracts 

1. Effect of acute Haemolytic Anaemia on the eitni* cycle of rats and its mode 

of interference in this endocrinal disturbance. 

SIRS!, M. and (Miss) M. INDIRA, Bangalore. 

Acute haemolytic anaemia produced by phenyl hydrazine induces a state of 
atiestrus in rats which persists till haemoglobin regeneration reaches almost the 
original value. 

No variation in the cellular reaction of the vaginal epithelium to estrogen 
hormone during this anaemic phafie is noticed. 

The anestrus is due to the diminished follicular hormone production, partly 
as a result of direct effect on the ovary as exhibited by the delayed response of 
the follicular cells to serum gonadotropin. 

The hypofnnetion of the pituitary 'with diminished gonadotrophic hormone 
production as evidenced by the weight loss, histopathological studies of the ovary 
and the reactions to serum gonadotropin is probably the primary factor in the 
causation of anestrus during anaemia. Whether ano.xaemia and diminished oxygen 
supply is a sufficient explanation or other nutritional factors are involved needs 
further elucidation. 


2. Further evidence of the enhancement of Androgenic action of Testosterone 
Propionate by Progesterone. 

AMIYA B. KAR and N. N. DB, Ducknow. 

The positive correlation between androgenic activity and the com^ntration of 
alkaline phosphatase in male accessory genital organs, has been utilized in the 
present study to demonstrate the additive effect of progesterone on androgenicity of 
testosterone propionate. It has been showm that castration causes disappearance 
of alkaline phosphatase activity from the seminal vesicles of the rat. .Administra¬ 
tion of progesterone to castrates only slightly stimulates phosphatase activity in 
the seminal vesicles but testosterone propionate causes a strong mobilization of 
the enzyme in this tissue. Combined therapy with progesterone and testosterone 
propionate is associated with a greater stimulation of phosphatase activity than 
is noticed after treatment with either of the hormones alone. This shows a sum¬ 
mation of androgenic properties of the two hormones and provides confirmatory 
evidence of the previous findings made by the authors (EndokrUiol., 30, 222, 19S3). 


S-.-Nomal Sodium level in human bleed. 

vS. P. ROY CHOWDHURY and B. P. GYANl, Patna. 

‘ iMood plasma dfawfi from 26 males and 9 females in file age group 164^ years 
haive beeti examined for sodium content. Bieven of the males bekm^d to fiie staff . 
M the Patna General Hospital and the Public Health Institute, .Patna; fiie- rest: wde 
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attendants all in normal health. The females were also in normal health. The 
inaximnm and minimum sodium contents were 327 and 270 rag. per 100 ml. of 
plasma respectively for the males and 329 and 277 for the females. The average 
for males was 304 with S.D.±10 and for females 307 with S.D.±16 mg. per 100 ml. 
plasma. The upper income group (males) showed a variation between 314 and 297. 

On statistical analysis, the difference between sodium levels o£» males and 
females in normal health is insignificant when degree of freedom is 32 and “t” 
value is 0-68. 


4. Alkali Resistant Haemoglobin in Animal Blood. 

S. K. GHOSH, J. B. CHATTHRJKK and D. K. BANERJKH, Calcutta. 

Alkali resistant haemoglobin in the red cells of several adult animals and 
birds was estimated by the alkali denaturation technique of Singer et at (Blood, 6: 
413, 1951). Bloo<l of adult monkey, cat, chicken, rabbit, sheep, goat and cow showed 
a mean value of 5-72, 6 06, 59-6, 69-9, 69-9, 77-7 and 78 0 g. % of alkali resistant 
haemoglobin respectively. The mean value for adult human blood was 1-2% and 
tliat for cord blood was 59-2%. The reason for high content of alkali resistant 
haemoglobin in the blood of some of the animals is not clear. 


5. Chromatographic separation of Sodium and Potassium in biological fluids. 

S. B. CHOWDHURY, D. P. SADHU and P. C. ROY, Calcutta. 

Kstimation of Sodium and Potassium in Biological fluids is very important in 
many Physiological and l*athological conditions. A Chromatographic separation 
and estimation of Sodium and Potassium in bluo<l and urine is described. ,The 
method depends on the removal of diflerent interferring substances from these 
Biological Fluids and tiicn subjecting the final chloride mixture to Chromatogra¬ 
phic separation with Ethyl Alcohol: Water (94 :6) as mobile phase. The Chroma¬ 
togram is treated with 0-lN Silver Nitrate and the coloured band is treated with 
Nitric acid. The Silver Nitrate solution thus produced is treated with O-IN KCNS. 
The method is quite suitable for laboratories where dust accumulatimi cannot be 
completely prevented. 


6. Preliminary investigation on Green Margosa (Bengali Neem) leaf extracts. 

D. ROY CHOUDHURY, S. B. CHOUDHURY and D. P. SADHU, Calcutta. 

In the present investigation, eflect of Margosa leaf extracts on heart, intestine 
and uterus has been observed. It has been seen tliat both water and alcohol 
extracts have pronounced effect on heart and intestine. Water extract has been 
found to have a stimulating effect on the perfused toad’s heart. It does not, how* 
ever, increase the frequency of heart beat but the force of contraction thereof is 
considerably increased. Effect of the alc$)hol extract is not stimulating. In all 
dilutions, it decreases the force of contraction and the rate too, and is sometimes 
slowed. 0-5 c.c. of the crude water extract inhibits the heart completely in a con¬ 
tracted condition while the alcohol extract in the same dose stops the heart in 
relaxation. So far as the effect of the extracts on intestine is concern^ botit ^ 
them have been found to inhibit, to a marked degree, the tone of the intestinal 
musculature. 
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7. Determiaation of noutral 17*Ketosteroi<i» ia urine. 

SATINATH SEN, S. B. CHOUDHURY and D. P. SADHU, Calcutta. 

A modified method for the estimation of neutral 17-Ketosteroids in rat’s nrine 
is described. The method depends upon the hydrolysis of nrine by 1 c.c. of 10% 
Cop])er Snlpliate solution and 1 c.c. of coucentrated Hydrochloric acid and subse¬ 
quently extracting the liberated Ketosteroids by Chloroform. The evaporated Chloro¬ 
form extract is treated with Porter>Silber reagent, and the developed colour is 
measured in Unicum Spectrophotometer at a wave length of 410 m/<. The average 
amount of neutral 17-Ketosteroids excreted per day per rat is found to be 310y±10. . 


8. The effect of Oestradiol Monobenxoate on the Oxidative Enxymes of Rat Testis. 

B. CHAlfDHIJRI, A. K, CHOWDHURY and D. P. SADIil.r, Calcutta. 

The effect of oestradiol inonobenzoate has been studied on the oxidative enzyuie.s 
»>f Rat Testis. Forty male albino rats weighing from 109 to 135 gms. were used. 
Ten rats served as the control, while others were subjected to daily intermuscular 
injection of 300 /* gms. of oestradiol iiionoljeuzoatc in oil suspension. Six rats from 
treated group were sacrificed at intervals of twelfth, thirteenth, fifteenth, eighteenth 
and twenty-fourth days of injection. The animals were decapitated and testis were 
removed immediately and dried on filter iwper. Decapsnlated testis was weighed 
and homogeni.sed at 0®C with phosphate buffer at pH 7*4. Tissue suspension was 
made such that 2-3 ml. of the &u.spension when added to 0-5 ml. of the substrate, 
final concentration of the enzyme preparation in the reaction vessel would be 
10 per cent. This was incubated at 38®C. Sodium succinate (0-5 M) and sodium 
ascorbate (0-114 M) were used as substrates for the determination of succinic 
dehydropenase and the cytochrome oxida.se respectively. The enzymatic activities 
were studied by the determination <»f oxygen troiisnniption in Warburg's Apparatus. 
There is an inhibitory effect of enzymatic activity in the earlier phase of oestrogen 
treatment, which is followed by an increased activity of the succinoxidase system 
after prolong injection of oestradiol inonobenzoate. 


9. Differentwl rate of survival of the spawn of Indian economic fish as a function 
of water treatments, 

B. C. DAS, CalculUi. 

There is a great economic waste at present of one of India's natural resources, 
fish spawn, which probably runs into crores of rupees a year. Systematic scientific 
.study may provide a guide whereby spawn culture in the future may add high 
quality protein to tlie national diet at low cost. A series of experiments were 
conducted in the laboratory on the spawn of Indian carp {Labo-Rohita and 
Cathla) to determine the rate of survival a.s a function of age and the differential 
effects of several experimental treatments. The experimental design utilized three 
groups, each of which consisted of five replications. The first group was a cmitnfi 
group; the second used antibiotic treatment of water; and the third group received 
a vitamin B complex. The rSsnlts indicate that rate of survival is lowest during 
the period between'the third and twelth days of spawn, life, and that the experi- 
meatal treatment iheteased the rate of survival during this period, and hence the ’ 
total number spe^ surviving. Practical implications of these results lie in the 
short period of treatment required to increase the total number of spawn surviying. 
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BACTERIOLOGY 

10. Bacteriological study of Market Milk (Raw) of Oarjceliag. 

SATYA RANJAN SARKAR, Darjeeling. 

Tlie Imcteriological tests (standard plate count, coliform test, Iceeping quality, 
dye rcductitm—methylene blue, and acidity) had been undertaken on the market 
milk (raw) of Darjeeling. In Darjeeling milk is supplied by small vendors from 
nearby p]ace.s of 2 mile.s and also by dairies, majority of whom collect the milk 
from vendors residing 3 to 8 miles away. 

Samples of the above had been collected through five different houses per day 
for a week. Of these, 3 (marked A, B, C) w’ere supplied by dairies and the other 
2 (D, K) were supplied by small vendors. The experiments were conducted in 
August, 1956 on overage temperature (maximum—67-7, minimum—61 *4) and 
average humidity 90-1. 

A, U and C .samples respectively showed average bacterial counts 80,00,000, 
34,80,000 and 11,90,000; acidity 0-n8%, 0-149%, and 0-155%; keeping quality 4 hours, 
7)'^ hours and 15 hours; dye reduction time 1, 1^ and 4^ hours; coliform positive 
in 1/1000 and 1/100 dilutions. 

1) and IJ Sample.s re.spectively showed average Ixicterial counts 32,00,000, 
17,70,000; acidity 0-149% and 0-146%; keeping quality I0J< and hours; dye 
reduction time 1)^ and 2}^ hours and coliform positive in 1/1000 and 1/100 dilutions. 

Generally, milk supplied by tlie small vendors showed better bacterial quality 
than the same of the dairies. C. .sample, though supplied by a dairy showed best 
bacterial quality as the milk was of its own cow-s and supplied in special containers. 
In general tlie keeping quality was found to be better in Darjeeling than in the 
plains. Some correlation was noted as the samples having high bacterial count 
showed lower acidity and shorter dye reduction time. 

11. The production of Leucocytoais in Albino rttU using the Phosphodtolybdie 

Acid.TocopheroI complex. 

P. P. NAIR and N. G.sMAGAR, Bombay. 

The pho.sp]ionKilyl)dic acid- -vilamin li complex was administered in small quan* 
titie.s parenterally to adult albino rats and the changes in peripheral blood picture 
was studied. .\ noticeable lymphocytosis occured in 48 hours showing specific 
stimulation of lymphoid tissues of the animal system. The mean total W.B.C. 
values showed a rise of more than 3000/c.ni.m. in 48 hours, which steadily rose to 
4000/c.ni.m. at 96 houns before it recorded a fall on the sixth day. This was 
considered to be significant as it is known tliat lymphocytes contain the essential 
constituent y globulin which carries the immune bodies concerned in the protec¬ 
tive defences of the organism. No significant changes were observed regarding 
Haemoglobin and total R.B.C. 


BIOCHEMISTRY 


12.. Occurrence of .1:2 Dienol Glucose in normal bhukd 
. and ChrooMtographic identification. 


.|u reaction edth Anogaii 


M. C. NATH and R. P. M. BHATTATHl^V, Najfptir. 

I. :2 dienol glucose liberated bn acid hydrolysis firom .the-condensati<% prodhet 
of glucose and acetoacetate (2-tetra hydroxy butyl, 5-methy.l, 4 (^udiethogqr fdMii) 
as well as normal plasma after deproteinisation have been found to combing dir^iy 
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with alloxan to give rise to alloxanic acid which is nou-diabetogenic, tbaa tndica? 
ting the presence ot the dienol glucose in normal blood. 

The existence of this endiol glucose in blood has farther been confirmed by 
taking recourse to the technique of Circular paper chromatography. Ammonium 
phospho-molybdate reagent which is specific only for endiol compound has been 
used for colour development of the chromatogram. Tlie Rf value of this active 
glucose has been found to be 0-92. This has also been confirmed by T.T.C. as the 
colouring reagent, the Rf of ordinary glucose is only 0-32. 

The otlier endiol compound in blood is the ascorbic acid, the Rf of which is 
0-S2. 


13. Further studies on the prevention of Dehydroascorbic Acid Diabetes by the 
condensation product of Glucose and Acetoacetate—and its mechanism. 

M. C. NATH and R. M. BRHKI, Nagpur. 

The daily urinary excretion of dehydroascorbic acid, ascorbic acid and dikct* 
ogulonic acid was studied in rats, given daily intravenous injections of dehydro- 
a.scorbic acid, condensation product (Na salt) 2 minutes before dehydroa-scorbic 
acid, and hydrolysed condensation product before dehydroascorbic acid resjiec- 
tively for three successive days. The blood and tissue levels of the alx>ve three 
acids were determined along with the blood sugar. The effect of hydrolysed con¬ 
densation product on the prevention of dehydroascorbic acid diabetes was studied. 
The in vitro incubation studies were made by incubating dehydroa.scorbic acid 
with Na salt of condensation product and hydrolysed condensation product respec¬ 
tively. The excretion of diketogulonic acid and ascorbic acid i.s less in animals 
protected from diabetes by the conden.salion product. Dehydroa.scorbic acid on. 
the other hand was found to be excreted more by the protected animals. More 
diketogulonic acid and ascorbic acid and less dehydroascorbic acid, were found in 
blood ahd tissues of protected animals than in the diabetic ones. The hydro- 
ly.sed condensation pnxlnct when adiiiinistered 2 minutes before the diabetogenic 
dose of dehydroascorbic acid was found to be much more effective to prevent the 
onset of dialKtes. Dehydroascorbic acid when incubated with hydrolysed conden¬ 
sation product reduced the former to ascorbic acid while the Na salt of unhydro¬ 
lysed conden-sation product did not show this effect. 1 :2 endiol glaco.se liberated 
from the condensation product on hydrolysis ha.s been shown to be re.spousible for 
the regeneration of ascorbic acid .ind thus to prevent the dialjetogenic effect of 
dehydroascorbic acid. 


14. Hirtepathelegical changes by Acetoacetate in noirraal and scorbutic guinea-pigs. 

S. G. NAYUDU, SAIDEN MOOKRRJEA and Af. C. NATH, Nagpur. 

The histopathological changes induced by acetoacetate in the pancreas, liver 
and kidney of normal as well as scorbutic guinea pigs have been studied. The 
pancreas of the scorbutic guinea pigs as well as of those injected acetoacetate 
showed hypertrophy of the islets of X/augerhans. When acetoacetate injections were 
superimposed on scurvy, further degranulation and more marked changes were 
observed. Acetoacetate brought about hypertrophy of the kidney cortex, whereas 
the changes in the scorbutic guinea pigs were indicative of .the atrophy of the 
glpnmriifi. The (b^neratite changes were further aggravated when scorbutic 
guinea pigs were injected'acetoacetate. The hepatic cells around the central vein, 
showed degenenstite chgngi^ jn the scorbutic guinea pigs and also in the animuls 
injected scorbutic enimals were iujteted ftceteecetetei 
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more marked degenerative changes such as haemorrhage of the hepatic cells round 
the central vein were observed. The biochemical findings as regards tiie aggrava¬ 
tion of disturbances in scurvy by acetoacetate have been confirmed by the histo- 
pathological changes cited alx>ve, thus demonstrating the toxiciity of acetoacetate 
on the structural integrity of tlie tissues. The possibility of acetoacetate acting 
as a prime factor for the clinical development of diabetes has further been envisaged. 


IS. Glycolytic activity of Piscine hearts. 

B. M. ROICHAUDHURf, V. C. KARMAKAR and A. K. DASGUPTA, Calcutta. 

The rate of loss of cardiac glycogen of the four species of fish investigated, viz., 
Kai (Anabus testndineus), I<ata (Ophicephalus punctatus), Magur (Clarius batrachus) 
and Singi (Hetropnenstic fossili.s), has bee'n found to be in the decreasing order as 
follows: 

Singi > Magur > Lata > Kai 

It has also been observed that the anaerobically beating heart of Singi survives 
the best and that of Kai the least. This finding confirms the observation that the 
hearts having a higher resistance to asphyxia have a higher glycolytic activity 
than those having a lower resistance. It was also found that the i)ercentage of 
glycolysis of the ventricular glycogen of magur and lata are higher than those of 
the auricular glycolysis. But in the other two species (singi mid kai) the percen¬ 
tage of auricular glycolysis were found to be higher than those of ventricular 
glycolysis. 


16. Studies on the effect of Selenium on C.N.S. with the help of olectroencephalo- 
gnph. 


N. N. DAS, R. N. ROY and S. R. MAITRA, Calcutta. 

Control RKG record of rabbit showed tlie frequency of 55-dOc/sec and the 
voltage 0-4-0-5 u.v. After 2 mg of selenium dioxide per kg the initial action was 
increased in frequency 60-65c/scc and voltage 0-6-0-7 u.v. After 5 minutes interval 
excitation was noted accompanied by increa.se in voltage and frequency. After 10 
minutes no alteration of voltage or frequency was observed. Again 2 mg of sele¬ 
nium injection produced further irritation. After 5 minutes of the second injection 
the effect was almost .the .same. Later on the frequency and voltage were decrease*!. 
The overall picture of selenium dioxide is temporarily irritant fiillowed by depres¬ 
sant effect. 


17. Effect of Phenylmethylamme-p-eminohenaeae Sulphonete (Sulfomin) on 
C.N.S. with the help of E.E.G. 

R. N. ROY, N. N. DAS and S. R. MAITRA, Calcutta. 

After the injection of the drug (10 mg) the voltage was increased from 0-3 u.v. 
to 0-5 u.v. and the frequency from 3S/sec to 40/sec. After the interval of S minutes 
no alteration of result was observed. After second injection voltage was increased 
to 0-6 u.v. and frequecy 60/sec. Later on another 5 mg injection caused slight 
irritation followed by depression. After 10 minutes showed slight depression. The 
drug at first stimulates the brain ob.served by increased voltage and frequency 
followed by depression determined by diminution of voltage and frequency. Duritig 
the experiment the animals did not show any toxic symptom. So it may be con¬ 
cluded that it has no toxic manifestation on the C.K.S. because they have been 
observed for few days after the experiment. . 
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18. Corrdation between bicerbonete of blood ud aeidity of the g**Mc: jtde^, 
B. S. KAHAI/I and S. P. MONGIA, Jaipur. 

Thirty subjects were studied. These consisted of cases of iso, hypo Und hjr^r* 
chlorhydria as determined clinically. The Biochemical investigations included 
gastric analysis and estimations of blood bicarbonates. The gastric analysis was 
done with alcohol test meal. The blood bicarbonates were estimated in terms of 
■‘CO. combining power of blood” by Van Slyke iuid Cnlen's method. Blood bicar* 
bonates were also estimated before and after alcohol and histamine test nieals in 
.some subjects. 

The highest free acidity in the gastric juice in normal healthy persons (Iso- 
chlorhydria) without any gastric symptoms was found to be 55 ml. N/10 HCL. It 
was observed that in those persons who had an isochlorhydria range of acid secre¬ 
tion the blood bicarbonates were within normal limits. Tlie hypochlorhydric 
subjects showed a decrca.se in blood bicarbonates. In hyperchlorhydria the 
bicarbonate level was definitely higher than normal. The analysis of the blood 
samples before and after the lustamine as well as alcohol test meals revealed that 
the acid secretion provoked no significant alteration in the amount of blood 
bicarbonates. 

It is .suggested that the high level of blood bicarbonates may act as an intense 
normal stimulus or act by sensitizing the parietal cells to normal stimulus. The 
high acid secretion can be partially explained on the theory of Donan's membrane 
equilibrium. 

It is concluded that there is a definite correlation of the amount of blood 
bicarbonate to the intensity of gastric acid secretion and a raised blood bicarbonate 
level seems to be an aetiological agent of some significance in the development or 
persistence of hyperchlorhydria. 

19. Floral depressor reflex—its nature and biological significance in dogs. 

M. h. GUPTA, Jaipur. 

It has been observed by Mathur and Tandon, and Gupta that faradic current 
applied at the site of main branching of femoral artery causes a significant fall in 
blood pressure. 

The nature of these receptors have been further investigated. The role of these 
receptors, in the fall of blood pressure resulting from mechanical stimulation of 
these receptors, has not been conclusive as the fall of blood pressure, obtained by 
passive movements oft hind limbs, was still present after cocainizing and resec¬ 
tion of the artery at the site of branching. The perfusion experiments have shown 
ftie absence of baroceptors but have suggested the presence of diemosensitive 
receptms stimulated by fall of pH and depressed by rise of pH. The hypotensive 
efiect is better marked after warming these sites. The fall of blood pressure on 
faradic stimulation Is greater when ftie initial blood pressure is raised. 

It is suggested that during muscular activity, rise of blood pressure, rise of 
temperature and fall in pH may work together to stimulate these receptors;causing 
lowering of vascular resistance—which may bridle the pressure mechanism of 
exerdse, 

20. Jaw opening Cardio«salivo4f«sphmAovy reflen in Dogs during pyrexia. 

;-B. 8. KAHALI and M. h. GUPTA, Jaipur. 

It haa biBtt reported by Mathur and Chowdhury (1952) tlut abo^ 
critical hnnpitmhire in which Is 41^ in the rectum, opening of ^ jaw 
to a further inerngse of i^piration compait^ to the rate with ftie Jaw clb^, : - 
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The jaw opening reflex has been farther investigated. The findings of Mathnr 
et al have been confirmed. In addition an increase of parotid secretion Collected 
by parotid duct cannulization have been found at the critical temperature. On 
opening the jaw the parotid secretion was 4 to 5 times increased above tiie level of 
the secretion with jaw closed. This has been recently reported by Kumar (1956) 
who measured the secretion by mopping the mouth with weighed blotting paper. 

An acceleration of the heart and a rise of blood pressure has also been observed 
on opening the jaw along with the salivo-respiratory reflex. 

In an attempt to find the afferent paths involved it has been observed that 
cocainizing the mouth and tongue mucous membrane had no effect on the reflex. 
But the reflex disappears on injecting novocaine into tlie trigeminal ganglia or 
into the mandibular netve at the foramen ovale. 

It appears that opening of jaw, at this critical temperature, stimulates the 
proprioseptors (streefa receptors) of the jaw closer muscles and give rise to this 
combined Cardio-salivo-respiratory reflex for better salivation and its subsequent 
evaporation for temperature regulation. 


21. The effect of Acetoacetate on the accumulation of Dehydroascorbie Acid in 
the tiuue of normal scorbutic guinea pig*. 

M. C. NATH and M. RAZDAN, Nagpur. 

Acetoacetate (Na salt) while injected intraperitoneally to scorbutic guinea pigs 
has been found to bring about further decrease in the ascorbic acid content of the 
different tissues e.g. kidney, liver and spleen. Such decrease has been found to 
be proportional to the amount of acetoacetate injected. Along with decrease in the 
ascorbic acid level there has been a marked increase in the dehydroascorbic 
content of the tissues. Dehydroascorbic acid is usually absent in the normal tisanes. 


22. Hypotharmia and Rmpiration of Tuanes in Vitro. 

D. P. SADHU, Calcutta. 

There are two different types of responses to hypothermia fn vivo, one reaction 
being typified in the hibernating animals, whose respiration resembles the changes 
in the oxygen consumption of tissue slices subjected to hypothermia in vitro, while 
the second response occurs in most mammals by a hypermetabolism induced by 
cold on thyroid, adrenal and other glands. Hypothermia was induced in the rat 
liver slices and bull semen in eggyolk-citrate medium with or without glycine an d 
the oxygen consumption has been measured at different low temperatures. The 
QO, values have been calculated and Q 10 of the above processes determined. The 
Z 0, values of bull semen have also been determined in media with or without 
glycine in several hypothermic states. 


23. IndlaB mnltipiiipoaa food and its snppleiiMiitary vdue to peer dIeU 
on differaut cereals and milleU. 

V. SUBRAHMANYAN, S. KUPPUSWAMY. G. RAMA RAO, M. NARAYANA 
RAO and M. SWAMINATHAN, Mysore^. 

The Supplementary value of Indian Multipurpose food at 12*5% level to poor 
vegetarian diets based on rice, wheat and jowar was studied the rat growth 
method. At 12-5% Ifvel, Indian M P P has a definite and highly significant supple- 
mentaty value to poor vegetarian diets based on rice, wheat and jowar, and in fids 
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respect comparable to American M. P. P. Xbc protein efficient ratio of f!^. pNh 
teins of Indian M. P. P. (1‘40} at 10% level of intake is slif^tly leto tban tbl^ for 
the proteins of American M. P. P. (1*67) at 10% level of intake. No ■ significant 
difierence, however was observed between the protein efficiency ratio of (i); mined 
protein of Indian M. P. F. and Poor rice diet and (ii) mixed proteins of American 
M. P. F. and Poor rice diet at 13% level of protein intake. 


24. Studies cm the effect of different seasons on various seminal attribidns and 
their relation to the preservation in vitro. 

R. K. SRIVASTAVA and A. ROY, Mathnra. 

The respective FULL/ and HALF life in days dnrmg (A) Winter (B) Spring 
(C) Summer (D) Rain and (E) Autnmn in (1) Glycine egg yolk made by mixing 
equal volume of 4% glycine and egg yolk (GEY) (2) egg yolk citrate were for 
BULL during A, 21-6, 12 0 (1) and 10-4, 7 0, (2); B, 17-5, 12-2 (1) and 10-7, 6-1 (2); 
C, 12-7, 8'4 (1) and 81, 4-8 (2); D, 14-2, 9-5 (1) and 8-6, 4.0 (2); E, 18.0, 13.7 (1) 
and 8 6, 5 0 (2); for BUFFALOE 15-5, 12 0 and 5-4, 3-3; 16-8, 12.5 and 5.1 3.0; 11.8, 
6-7 and 5-2, 2-7: 120, 6-3 and 50, 3.0; 16.0, 8.6 and 4.9, 2.5 for RAM 16.9, 11.9 and 
9-3, 5 0; 11-4, 7’1 and 8-5, 3-5; 10.8, 6.0 and 10.6, 3.0; 14.0, 5.2 and 5.8, 2.4; 20.5, 
11-2 and 9*3, 4*0. The preservation has been found to be positively correlated with 
fructolysis. Amongst other seminal attributes studied in this series were (1) Initial 
motility, (2) Sperm count (3) Percentage of living sperms (4) Percentage of total 
abnormal sperms (5) Percentage of living abnormal sperms (6) Initial fmetose 
content and (7) Percentage of Fructolysis in one hour. 


25. The efficiency of various dilators on the preservation of Spermatoaoal Motility. 

R. K. SRIVASTAVA and A. ROY, Mathura. 

In view of the marked effect of different seasons on the preservation of semen 
in vUro, the efficiency of 3% GEY (1), 4% GEY (2), EYC (3), and 4% GEY contain- 
ing 5 mg. fructose per ml. (4) to maintain spermatozoal life was studied daring 
WINTER only. The respective P'ULL (F) and HALF (H) life in days in 1-4 were, 
for BULL, 20*1, 11*8 (1); 21*5, 12*0 (2); 10*4, 7*0 (3); 32.0, 23.5 (4). For Buffalo, 
14*7, 8*8 (1), 15*5, 12*0 (2); 5*4, 3*3 (3); 24,0, 20.0 (4); For Ram, 15.1, 9.7 (1); 
16*9, 11*9 (2): 9*3, 5*0 (3); 22*4, 18*7 (4). The F and H during SUMMER in whole 
homogenised MILK (1), 4% GEY (2) GLYaNE MILK (1 ;2) mixture (3) and EYC 
(4) were for BULL, 5*8, 3*4 (I); 14*4, 5*8 (2); 8*2, 6 0 (3); 8*0, 3*0 (4). 

The F and H during WINTER in EYC (I) 4% GEY (2) and glycine-citrate (1 :1) 
egg yolk (3) were for BULL, 11*5, 4*0 (1); 22*9, 15*9 (2); 20-1, 12*7 (3). 


26. lavastigalioiu on the medicinal propertiea of banaaa. Part 1 i The Chemical 
Compesitloa and Nutritive Value of Banana. 

V. SUBRAHMANYAN, B. S. LULLA, M. NARAYANA RAO, D. S. JOHAR 
and M. SWAMINATHAN, Mysore. 

. Investigations were nndtttaken to study the medicinal properties of well ripened 
banana. A sample of dried banana powder (Poovan variety) has been chemie^ly 
analysed, and found to contain sugars <69%), pectin ^*5%), protein (5%)^ erode 
fii^ (l*$%)> Acidity |P'2%). Abont 9% of the dry nmtter could nojt be acconnted for 
by chemical analysis. Incinsibn of bwana powder in synthetic or rice diefo rfotto 
in a lower absorption of nibrogen. This may be due to the aimhmt fil^^ 
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(as hemi-ccllulose and cellullose) in the diet conjtaining banana. Inclusion of banana 
powder in synthetic or rice diets resulted in an increase in the faecal bnlk. In 
the case of feeding experiments carried with synthetic die.t, the faeces of rats fed 
on the experimental diet containing banana was about thrice the amount of faeces 
of rats fed on the control diet. The significance of the results of an im al experiments 
are discussed in the light of the earlier reports on therapeutic properties of banana 
in diarrboeal conditions. 


27. Influence of aeason on the growth response of AlbLao rats to the poor rice 
diet. 

V. SUBRAHMANYAN, S. KUPPUSWAMY and M. SWAMINATHAN, Mysore. 

Experiments designed to determine the growth promoting value of poor rice diet 
based on difiereiu varieties of rice did not reveal any consistent correlation between 
the protein content of the rice and the growth-promoting value of the poor rice 
diet. In one cxi>eriment, two local varieties of rice high in protein (7%) promoted 
significantly higher growth than two other varieties low in this nutrient (5—5’5%}. 
However, on repeating the experiment in anothr season, this difference in growth- 
promoting value was not sustained. This suggested the possibility of some rela¬ 
tionship between the growth-promoting value of poor rice diet and seasonal varia¬ 
tion in climate. Generally speaking it was found that for the same varieties of 
rice, higher rates of growth were observed in experiments started during the months 
of September to December than in those started during the other months of the 
year. Furtlier, differences in the growth-promoting value of poor rice diets based 
on two or more varietie.s of rice were more pronounced during certain seasons of 
the year than daring others. Preliminary investigations showed that an elevated 
environmental temperature exerts a significant depressing effect on the growth 
of animals raised on poor rice diet. The significance of the above and possible 
relation to human response will be discussed. 

28. Some obacrvations on Am effect of AiMfoetida Oil on the intestinal microflora 
of rats. 

V. SREENIVASAMURTHY and h. V. D. SASTRY, Mysore. 

Intestinal microorganisms have been known to cause certain internal disorders 
and it is an age old practice to treat such cases with diets containing asafoetida. 
How asafoetida acts and whether it has any effect on the intestinal flora is not 
known. Bhat and coworkers (J. Sci. Ind. Res., J3B, 765, 1954) after an in vitro 
study with the common intestinal organisms came to the conclusion that asafoetida 
does not possess bacteriostatic properties; however, they observed it increases 
H,/CO, ratio in the gas produced by the coliforms. Since the conditions existing 
in the intestines are different from what can be reproduced in vitro it was of interest 
to study the effect of asafoetida on the intestinal microflora in rats fed this 
condiment for long periods. 

Adult albino rats fed with synthetic adequate diet were divided into two groups. 
One group was given orally ether-soluble fraction of a.safoetida {O’QZ ml of 1% 
asafoetida oil in groundnut oil) and the other group received only the vegetable 
oil. After 8 weeks of feeding, the rats were anaestbesised and the ceca were 
removed asceptically. The cecal contents were* forced out and therein the counts 
of different types of microflora were made with the help A differential media. 
The results showed that coliform count in the asafoetida fed group was consider¬ 
ably less than that the control group. Anaerobes also were similarly, affected. 
The count of the add forming type was, however, higher in the asafoetida Tdl 
animals t|um in the control sninmls. < 
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These preliminaty observations, which are being further pntaned aiso -ia .R^a^ 
to thiamine sparing action throw for the iirst time some light on tlw rdle of 
asafoetida as a food adjunct similar to antibiotics. - Tliis stsdjr is being extended 
to other spices as well, with a view to establishing the ehects, if any, of these 
in human nntrition at the levels they are used in foods. At the moment they 
are thought of as just havonring agents or in therapeutic doses as carnunitives. 


29. Grovrth inhilntton of aucroi>orgaauins by Coffee. 

D. S. JOHAR, C. P. NATARANJAN and T. N. RAMACHANDRA RAO, Mysore. 

The effect of different concentrations of coffee extract on inhibiting the growth 
of bacteria, yeast and mould have been studied. The results indicate that coffee 
decoction inhibits the growth of certain type of bacteria but has no effe<$ on 
moulds and 3 'easts. Pnrther studies are in progress on the effect of coffee vapours 
on the growth inhibition of microorganisms. Preliminary trials on the active 
principles in coffee responsible for this inhibition are under progress. 


30. Studies in the nutritive value of yeast fortified drinks. 


T. N. RAMACHANDRA RAO and D. S. JOHAR, Mysore. 

t 

Yeast is one of tlie richest sources of B-complex vitamins. With S view to 
increase the food and nutritive value of beverages 2 % antolysed yeast into various 
new drinks have been incorixirated. Some of them, apart from the syrup have 
been furtlier enriched by the addition of fruit juices also. Estimation of thiamine, 
riboflavin and nicotinic acid by the microbiological assay method in these drinks 
have been carried out. The keeping qualities and organoleptic tests have been 
carried out. The results indicate the possibility of enriching drinks in nutritive 
value by these techniques. 


31. Malt foods for babies. Part I—^Assessment of the nulritivo value using grow* 
ing Albino rats. 

M. R. CHANDRASEKHARA, M. SWAMINATHAN 
and V. SUBRAHMANYAN, Mysore. 

The nutritive value of malt foods prepared by blending cereal malt (wheat 
or fower or Ragi malt), low fat groundnut flour, skimmed milk powder and fortified 
with essential vitamins and minerals has been studied by experiments on albino 
rats. The malt foods contained about 24 per cent proteins and adequate amounts 
of essential minerals and vitamins. When the malt foods constituted the sole 
diet of the experimental animals, the rate of growth of young rats fed on the 
three different malt foods, was almost the same as that observed on a milk 
food (consisting of a. blend of skimmed milk powder, starch, sugar, hydrogenated 
fat and fortified with vitamin A, D, iron and copper) containing about 24% protein 
and adequate with respect to vitamins and minerals. The protein efficien <7 ratio 
of tite proteins of jowar malt food was nearly the same as that of proteins of 
milk food, at 10 per cent level of protein intake. When humrporated at 10% level 
in a poor rice diet, jowar malt fo^ was found to exert a marked snpplementaiy 
yidne to the d&t, that obtained with the same level of whole milk 

powder. : experiments showed that jowar malt food was 

adequate for sppparting reproduction and lactation in albino rats. 
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32. SgMonal vmriatiou in Eonnophii LavaL 

B. S. KAHAU and C. U PATHAK, Jaipur. 

I^oainophil cell counts were coudncted at 12*00 noon in the peripheral blood 
of 8 adult male individuals at tortnigbtly interval by phloxine technique during 
the session 1955^. * 

It has been observed that the eosinophil count is low during winter and rainy 
seasons. The level of eosinophil cells is highest during hot months of summer. 
Sudden and severe changes in the temperature often influence the eosinophil level 
significantly. No definite relationship could be demonstrated between the change 
in the temperature and the degree of variation in the eosinophil level. 


33. Effect of perfusion pressure on heart rate. 

C. Iv. PATHAK and B. S. KAHAU, Jaipur. 

Ill the course of investigating the effect of a drug on isolated frog’s heart 
it was noticed that adjustments of perfusion pressure resulted not only in a 
change in the amplitude of a contraction but it often produced a change in the heart 
rate as well. This was a ratlier interesting finding as no reference to such an 
observation could be found in the literature. The detailed study undertaken in 
this connection indicates that a definite linear relationship exists between the 
perfusion pressure head and the heart rate. On increasing .the perfusion pressure 
each time by 10 mm. Hg. from 6 to 80 mm. Hg., it is noted that the heart rate 
progressively increases upto 30 to 40 mm. Hg. Beyond 40 mm. of Hg. tlie heart 
rate declines but remains higher than at 0 to 10 mm. Hg. even upto 80 mm. Hg. 
It has been concluded that the heart rate is a linear function of the intraluminal 
pressure upto 30 to 40 mm. Hg. 

34. Diraet actioa of Diamox (Acetaaoleaimde) on Cardiac Muscle. 

C. U PATHAK, Jaipur. 

The therapeutic value of Diamox as a diuretic in congestive heart failure 
and fluid retentions of diverse oetiology is well known. There is a general agree* 
ment that the diuretic effect of the drug is due to electrolyte wash-out as a result 
of inhibition of carbonic anhydrase in the renal tubules. A possibility was enter¬ 
tained whether Diamox could have any direct effect on the myocardium. This 
came out to be true. It has been concluded that the drug has a biphasic effect 
on the frog heart and a predommeutly depressant effect on mammalian heart. The 
drug influences both the inotropic and chronotropic responses of the cardiac muscle. 
The drug is basically a cardiac depressant. 

35. Studies on the utilixetion of fructose, galactose and glucose by diabetic rabbits. 

SACHIDANANDA BANBRJHH and H. R. DIVAKARAN, Calcutte. 

Comparative utilization of glucose, fructose and galactose was studied in 
alloxan-diabetic rabbits. Fructose and galactose were rapidly removed from the 
blood stream after these sugars were administered in both normal and diabetic 
rabbits. But there was a considerable increase in the true glmtose values of blood 
and increased urinary excretion of true glucose after the feeding 01 frdctosu or 
galactose. Superiority of these sugars as alternate sources Of energy in alloxan 
diabetes is not as encouraging as would warrant from a theoretical condde^atioh : 
of the initial stages of their metaboUsm. 
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39. Cattaia obMTVBliou on rafwodiictioii ami bionomies ^ Bwfo. IlialaaiMtictiu: 
SahnaM. 

B. N. DAS and J. K. MOHANTY, Cuttack. 

Certain aspects of reprodnctive activity and bionomics of Bnfo.melanbstictas 
Schneid were studied. Systematic dissection and examination in various seasons 
revealed that although almost cent per cent of the adult female toads’, ovaries 
are studded with ova during the rainy season, at least certain percentage at 
female animals* ovaries carry numerous ova during the winter and the summer 
months as well. Male toads of this species were found reactive to the si>erra 
test of pregnancy throughout tlie year, although their degree of reactivity varied 
a little during different seasons; this reactivity to sperm test of pregnancy most 
probably indicates that spermatogenesis more or less goes on throughout the year. 

Previously marked toads were caught during the height of the winter and 
the summer and their behaviour and activities were found normal; this fact shows 
that this species of toad do not go into hibernation or aestivation under the 
climatological conditions prevalent in Orissa. Stimulation of vago-sympathetic 
trunk revealed that the sympathetic is dominant during the winter and reverse is 
the case during the summer months. This fact further lends support to the con¬ 
clusion that these animals do not go into hibernation in this part of the world. 

37. On the problmn of standardisation of Bver preparation (Isolation and Esthna- 
tion of some shoek-producing substances). 

S. K. DUTTA and SRIPATI BOSS, Calcutta. 

Four different types of liver preparations were obtained, water extract of the 
homogenised tissue, 0*15 M saline and 1-OM saline extracts of the homogenised 
tissue and finally the papain digestion of the liver tissue. From these four 
different preparations, some toxic and shock-producing substances were isolated 
and eStimated by physico-chemical methods. Histamine, tyramine and tryptamine 
(or 5-hydroxy tryptamine) were noted to be present in two forms—free as well 
as conjugate, and the conjugated forms were dissociated on electro-dialysis. 
These amines were isolated by a resin (cation exchanger) and eluted with dilute 
aqueous ammonia and then further fractionated on paper under suitable conditions. 
They were then estimated either spectrophotometrically or by micro-kjeldahl 
method (Dntta, Sci.Cult. 21, 610, 1956). The effects of these amines on blood 
pressure in animals have been studied. The other toxic substance was noted to 
be a basic polypeptide and it could be obtained only from proteolysed liver 
solution. It was also isolatfd by a cation-exchanging resin and eluted with dilute 
hydrochloric acid, purified and estimated by the cetavlon-chloroform method (Dntta, 
Ind. J. Pharm. 18, 47, 19S6; 18, 219, 1956). Biological effects of these basic macro- 
moleculor polypeptides on the tissues of the animal have also been studied briefly. 
Finally the proteoses and proteins could be estimated by the same cetavlcm- 
chlmoform method. 

Removal of these toxic and shock-producing .substances from liver preparations 
rendered them almost non-toxic even when injected intravenously into animals. 

38. AHeiwlflolegieal Assay of Vitamia B,, In nwrmacentieal prsjNuatums eontaia- 
. iag MatbloatM. 

S; R. GHOSH and S, K. DATTA, Calcutta. 

V; Jjl^fhion^^^^ metiiionine was noted to act like cyanocobalpmin oii 

^sche^h^ COtt 0 391,. and so, direct micndjicdogical assayit^ accord^ 

ing to. goTO was ,opt ^ Ind. J. Fbar; 10, . 
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although spectrophotoinetric estimation (Dntta, Proc.Natl.Inst.Sci. Ind. 21, B, 188, 
1955) was possible. So for microbiological assay the vitamin B,, was separated 
from the other growth promoting factor by a highly basic anion excdianging resin, 
based npon cross>linked polystyrene containing quaternary ammonium groups. ■ 
The methionine or acetyl methionine remained fully adsorbed in the column while 
the cyanocobalainin came out completely in the effluent, which*could then be 
analysed either microbiologicallv or spcctrophoiometrically. The whole experiment 
should be carried out in darkness so as to avoid any dissociation of the CN group 
or any form of degradation. The results were pre.sented in a tabular form. 


39. Efficiency of Pulae proteins in Maintaining Liver Xanthine Oxidase in Rats. 

G. C. BSH, Calcutta. 

Xanthine Oxidase being one of the liver enzymes most .susceptible to botli 
qualitative and quantitative variations in dietary protein intake, the influence of 
pulse proteins on the promotion of xanthine oxidase activity in the liver was 
studied by feeding them to rats at different stages of growth and maintenance 
with and without supplementation of essential aniiue acids. Witli weanling rats 
feeding either Bengal gram or Lentil there was no appreciable difference with 
casein in promoting xanthine oxidase activity in the liver at all levels of protein 
intake (6%, 12% and 18%) although activity was consistently higher when the 
pulses were supplemented with methionine. The test diets were fed for a short 
period of time (10 and 21 days) but still less variation in nitrogen content in the 
liver was observed in comparison with xanthine oxidase activity. With adult rats, 
however, the enzyme level with the pulse diets was lower than that with casein 
diet and this difference practically vanished when the pulses were supplemented 
with the deficient amino acid, methionine. 

Similar Xanthine oxidase activity was observed when either iiitact, pulse 
proteins or pulse hydrolysates were fed to protein depleted adult rats although 
intact proteins prompted a higher response than the hydrolysates and supplementa¬ 
tion with deficient amino acids resulted greater enzyme activity. 

Thus these results tend to indicate that pulse proteins are quite efficacious in 
promoting xanthine oxidase activity at least when they are fed to a level 
sufficient to induce growth or maintenance and higher activity is observed when 
they are supplemented with deficient amino acids. 


40. Prevention of Selenium Toxicity by feeding Barley. 

R. N. ROY and S. K. MAHALANOBIS, Calcutta. 

It has been found previously that selenium causes anemia probably by 
disturbing the digestion process. So prevention of the toxicity by feeding barley 
has been studied. Rats of Group A which were on basal diet showed an increase 
of body weight, haemoglobin content and r.b.c. count. Rats of Gronp B which 
were given food containing 1 mg% selenium showed marked foil of body weight, 
haemoglobin content and r.b.c. count. Rats of Group C which receiv^ barlev 
with their food ,showed marked rise of haemoglobin content, r.b.c. count and body 
weight. When barley was withdrawn from their diet they showed a fall of r.b.c 
count, haemoglobin content and body weight. Rats of Groupt^O showed almost 
the same result as that of Group C, but the improvement was low gomimn^d to 
Gronp C. The Group C rata showed a 12% rise of haemoglojbin content (sverage) 
whereas ^ Group D rats 8*7% only (average) In the same period. The intensity 
of weleni^ tojcfcity was determined by comparing tlte avera;^ body 






htetnogiobin contlmt'aixd r.b.e; ooimt of the ttts. Fr^'th^ aboiw 
it ia ocoicladed that barley can check the seleninm toxicity to -sonie'.ektt^tr'^ii^v 
the mechanism is hot known.. It may be due to prevention of seleninm absorption: 
from atimentaiy tract. 


41. Salmiiun and Adreadina rdationship on the Toad’s heart. 

R. N. ROY and S. R. MAlTRA, Calcutta. 

Selenium of 0-3 mg in the perfusion amphibian ringer stops the heart in 
diastole but it returns to normal after a long washing witli the ringer. So during 
this inhibitory period of 0-1 c.c. adrenaline of I : 100,000 dilution is given the heart 
can be restored. Also the action of adrenaline in that concentration is not checked 
by seleninm during the active period of adrenaline. When 0-2 c.c. and 0*3 c.c. 
of a mixture of 1 c.c. adrenaline of 1 :100,000 dilution and 1 c.c. selenium of 
100 mg% were given the action of adrenaline was not checked. Adrenaline can 
check the heart from the toxic action produced by seleninm. No alteration of 
pharmacological and chemical properties of adrenaline occurs by application of 
Selenium and adrenaline mixture so far it is concluded from the experimental 
observation. 


42. Vitamin C on Selenium toxicity on Toad’s heart. 

R. N. ROY and S. R. MAITRA, Calcutta. 

0*2 mg selenium dioxide after application of 5 mg of vitamin C produced 
diminu^on of amplitude of contraction of toad’s heart without any alteration or 
rate. 0*3 mg selenium after 5 mg of vitamin C produced the same result. When 
the heart was inhibited by 0*4 mg. selenium, introduction of 5 mg. vitamin C restored 
the heart from toxic effect. Mixture of 0*3 mg. seleninm and 5 mg. vitamin C 
produced no inhibition of heart or alteration of rate. Then mixture of 0*4 mg 
of selenium and 5 mg of vitamin C produced the same result. 0*4 mg selenium 
is too toxic to toad’s heart, Vit. C can counteract the inhibitory effect of seleninm 
upto 0*4 mg. The mechanism is not known. 'It may be due to stimulation of 
metabolic activity of the cardiac muscle which is depressed by the selenium. 


43. Pralhiiiiiary obsawi^ioB of PhonyfanothylamiB o - p - aiii iiiobeMene Snlpbonate 
(Sulphomiii) on the Toad’s heart. 

R. N. ROY and S. R. MAITRA, Calcutta. 

The drug in very low amcentration (1:1000, 1:100) produces stimulation of 
heart by inereasing the amplitude of heart beat without alteration of rates. But¬ 
in high concentration (I : 10) it causes diminution of amplitude and slowing of 
rate but Mtey .washing with ringer the amplitude of the heart beat increases 
shovying atimtdation'effecL .0’2- c,c..of 2*5%. solution (he., 5 mg) stops- the..heart 
ifx b<it after, w it-regains to tt<%nial. It has no action bn; ya^ 

ein^dga, . ' gft'O^ilttised heart - aod after ent^g .the: two vagi - the M^e 

yy s -.t:V,'y#. bh ooncipdsd that- the- dn^f' stimulates -the-'-hosft;. to-. 
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44. Obaamtions on ChloiproniMine4nJgcad b]rp«rtoiuioB io nofinutaiulv* wnd 
h]rpwt*B*m rat, 

M. It, GUJRAJU and S. C. lAHIRI, l/ncknow. 

Previous workers have held conflicting opinions regarding the Chlprpromazine* 
induced hypotension in animals. To elucidate this discrepancy, which might have 
been due to anaesthetic agents used, effect of Gilorpromazine on unanaesthetized 
normotensive rat blood pressure was determined by a photoelectric tensometcr. 
Doses ranging from 0-5 mg, to 10 mg./Kg. were given, with average blood 
pressure fall at the end of one hour ranging from 9-1 mm. to 27-2 mm. The 
log dose-response curve was linear and the regression equation was Y = ll-(fi+14 08 x. 
On chronic administration, tolerance to hypotensive effects developed in 3-4 weeks. 
On withdrawal of drug for 2 weeks sensitivity reappeared, but on resumption of 
the drug tolerance again appeared after 3 weeks. Rats made hypertensive by a 
modified Rau’s method (unilateral nephrectomy with plastic capsule on the other 
kidney) were highly sensitive to Cblorpromazine—more than the normotensive rats. 
The regression line was linear, and the regression equation was Y=59’4-l-39-96 x. 
The results suggest a thorough clinical trial of the drug in hypertension used 
alternately with other hypotensive drugs. To our knowledge, this is the first 
communication regarding the acute effect of Cblorpromazine on blood pressure of 
hypertensive rats. 


4S. The ^ect of the eondenaatioB ptodnet of Glncose and Acetoacetate on 
Ketogenesis hy liver with Pymvate as the substrata. 

M. C. NATH and J. M. KHANADB, Nagpur. 

The condensation product of glucose and acetoacetate has been found to 
prevent ketogenesis by liver of normal os well as diabetic rats when pyruvate 
was used as the substrate. Endogenous ketogen^is was also prevented. The 
disappearance of pjrruvate is more in presence of condensation product both in 
liver and diaphragm. Pyruvate disappearance which is much less in tlie diabetic 
liver, reaches the normal limit when condensation product is added. In presence 
of condensation product, overall oxidation in diaphragm, as judged by 0, consump¬ 
tion and CO, output is much higher. 


46. Determination of ca pill ary bkod sugar using 0.02 ml. of fingertip blood. 

H. D. BRAHMACHARI and M, KUMAR, Pilani. 

A suitable micro-method for the determination of capillary blood sugar has 
not been described. Such a method, if available, would be of great advantage 
to hospitals and also to . the diabetic patients. Capillary blood is really arterial 
blood. Normally, a difference exists between blood sugar levels in capillary and 
venous blood, the former being higher especially after food. Though in diabetes, 
this relation is altered due to the impaired utilization of glncose by diabetic tissue. 
A method which seems to be qnite suitable for the determination of rapillary 
Mood sugar has been developed by using O-Oi ml. of capillary blood obtained by 
finger prick. The determination of blood sugar has been|^done by suitable 
modifications of the miguial Hagedom and Jensen's method; calcnlations bting 
carried ont by using a standinrd reference curve drawn by estimating a numbw 
of standard glucose solnthma of known concentration. Pteltmiilarjr resulte bbtaihed 
in ten subjects in fast^ condj^oq gqd after light breakftot haw fcng* tb 
be quite promising, . , . ■ 
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47. Oa tlM UM af Irnffm ib •apaniiMaito bn haannolyti*. 



A. C. ROY, Calcntta. 

Some workers have strongly advocated'the use of bnffers in haetnolj^c eaqieri- 
ments and it has even been remarked that most of the work bn haemolysis, with 
washed r.b.c. has lost much of its significance because the pH has not been 
properly controlled. 


The pH of the system has a great influence on the haemolytic behaviour of 
substances, but the reactions of the majority of the common haemolysins are not 
far removed from neutrality, at least at the dilutions in which haemolytic experi* 
ments are carried on. The use of a bufler may appear to be imperative only in 
those cases, where, as the reaction proceeds, there is a shift in the pH of tibe. 
system away from conditions of optimum activity. But there is no evidence to 
show that haemolysis by means of the common haemolysins (including snake 
venoms in which connection the above remark was made) is attended with any 
appreciable alteration in the pH of the system. If a suitable buffer was all that 
was needed, one could not have wished for a better buffer than blood plasma and 
haemolytic experiments might well have been done with whole blood. 

Again, it appears £rom the work of Holden (Aus. J. Kxp. Biol. & Med. Sd., 
I2{ 55, 1934) that the time-dilution curves of copperhead venom on rabbit r.b.c., 
at pH 5*6, obtained by the use of two buffering mixtures (phosphate and acetate) 
and also that in normal saline solution, the pH of which was adjusted to 5*6 
by means of CO„ were all different. It is therefore very difScult nay, often 
impossible, to separate the effect of the pH from that of the buffering ion, as 
Huges (Biochem. J. 29, 437, 1935) has so pertinently observed. 

It appears tlierefore, that the use of buffers is not only not necessary for the 
study of the large majority of haemolysins, but may even introduce greater 
complexities, and normal saline prepared from conductivity water would still 
appear^ to be the medium of choice in haemolytic experiments. 


48. Actioa of cobra and Riusoll'a ripur vauoni oa tho osteraao and complomont 
asHvity of blood sora. 


A. C. ROY, Calcutta. 

'It was previously reported (Roy, Ind. J. Med. Res., 30, 245, 1942) that animals 
might be grouped under four distinct heads according to the relative esterase and 
complement activity of their blood sera. The sera of animals belongjing to group 
1 (human, monkey, dog) were characterised by marked complement activity with 
little or no esterase action. Group II—animals (sheep, goat, ox, buffalo) 3 delded 
sera having neither, appreciable esterase nor complement activity. Horse and cat 
(group IH) sera had pronounced esterase but no complement action and group 
IVr-ranimals (guineapig, rabbit) had seta having both strong esterase and strong 
complement action. It was further shown (Roy, Ibid, 26, 1, 1938) that cobra 
venom had a pronounced esterase activity but RnsseU's vipm venom ^d none. 

As sera of animals belonging to group H had neiflier perceptible esterase ttor 
complement activity, the action of cobra and Russell's viper venom on s^a. 
representing the three other groups was studied. The venom solution was mixeld 
with the senim and incubated at 87*C, for two hours and then the comptement. 
and es^ase activity titrated agaiimt sensitised sheep r.b.c. and ethyl 
reaptictively, equate j^trola beiog inn at time. . . \ ’ 

/ was found' that cobra yenom : tidr . tiie etn^lein^ ictiyity 

of dog ^ of mUtitral hamaolysiim 
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sheep r.b.c. present in these sera, was completely inhibited. It had a retarding 
effect on gnineapig and rabbit sera also, the action being more pronounce in the 
case of the latter. Horse sernm was unaffected in the presence of cobra venom. 
The viper venom besides slightly retarding the complement activity of rabbit sertun 
and the natural haemolysins present in dog and human sera had no effect on 
the sera examined. 

None of the venoms had any appreciable action on serum esterase. 


4d. Rauwiloid, reserpina and ricinnainina in Mparinantal auricnlar fibrill^on 
and flatter. 

R. B. ARORA and B. R. MADAN, Jaipur. 

Il has been reported by Arora and Das (1956) that tlie drugs which ore 
effective in auricular arrhythmias also possess antiveratrinic property. Since 
Rauwiloid (purified mixture of total alkaloids of Rauwolfia serpentina) and 
rescrpine were shown to exhibit a marked antagonism to veratrine response, it 
was adduced that these drugs might as well be efficacious in experimental auricular 
flutter and auricular fibrillation produced in anaesthetised dogs. Rescinnamine was 
also included in the drugs to be tested for their antiarrhythmic activity. 

It was found that Rauwiloid, reserpine and rescinnamine caused a significant 
prolongation of the refractory period of the isolated rabbit auricles. While the 
former two drugs were effective in bringing about reversion to normal sinus rhytlim 
in all experiments in the case of long-lasting self-perpetuating type of auricular 
flutter produced by Crush-stimulation procedure, rescinnamine was only partially 
successful. In aconitine-induced auricular arrhythmia, 1 :1 rhythm was established 
at a low dosage but larger quantities of the drug had to be administered in bringing 
the rate below 200 beats per minute. In acetylcholine evoked auricular fibrillation, 
reserpine and rescinnamine were ineffective, but rauwiloid at 1-5 mg/Kg krought 
about an immediate abolition of fibrillation. 


50. Plaqiimiil in •xperimental cardiac anrhythmias. 

a 

R. B. ARORA, Jaipur. 

Plaquenil, a recently synthesised antimalarial compound, which is chemically 
7-chloro-4-(4'-(N-ethyl-N-B-hydroxyethylamino)-l methylbutylamino) quinoline diphos¬ 
phate, has been found to exhibit antiarrhythmic activity which is fully equivalent 
to that of quinidine in auricular fibrillation produced in anaesthetised dogs by the 
topical application on sinoauricular node of: (1) 5 per cent acetylcholine and 
(2) 0-05 per cent aconitine and persistent auricular flutter produced by injury- 
stimulation procedure. It was, however, found ineffective in averting ominous 
ventricular rhythms evoked by petroleum-ether inhalation followed by diallen^ng 
dose of epinephrine in dogs and calcium chloride induced ventricular fibrillation 
in rats. Plaquenil further showed a similarity of action with quinidine in 
prolonging both the refractory period and conduction time as measured from the 
Q-T and P-Q intervals respectively of the electrocardiogram cf anaesthetised cats. 

Acute toxicity studies in mice (DD 50) indicated tliat plaqi^H^l was less toxic 
than quinidine. 

On the basis of these findings, it is inferred that plaqumiU may prove to be 
of therapeutic nsefulntes in selected cases of auricular. fibrillation and auricular 
flatter. 



$1. hthonXearj ittvwligatiott of Oiiouna Btawtaotam Wiil< 



P. C. DAJNDIYA and R. B. ARORA, Jaipnr. 

It bas been seen that the aerial parts of ottosma bracteatum Vfall do not 
contain any alkaloid. A' study of the pharmacological actions of tha detannated 
dealcoholized extract has revealed that it possesses the following actions. 

(1) It lowers the blood pressure in anaesthetised intact animals. 

(2) It depresses the heart diminishing its force and rate in intact as well 

as in isolated preparations. 

(3) It relaxes the small intestine and tracheal mnscles and prevents the 

stimulating action of acetylcholine on the intestine. In doses in which 
these actions are marked, tlie drug does not produce any toxic actions. 

(4) The central vasomotor stimulation has no effect on blood pressure after 

its use. 

(5) It induces vasoconstriction when limbs are directly perfused. 


52. Local anaeathotic, tiuuo inritaney and acute traicity of B'DiethyUaininoetliyl 
2!3:5!6>tetra methyl benxoate (McN*A*29«ll). 

R. B. ARORA and V. N. SHARMA, Jaipur. 

Ortho substitution influences the hydrolysis rate of benzoic acid and makes 
the local anae.Hthetic agent longer acting. With this consideration Ortho substituted 
benzoic acid ester of Diethyl Amino alkanol (McN-A*29-l 1} was synthesised. Tlie 
local anaesthetic effectiveness, local irritancy and acute toxicity studies ahve been 
carried out in this laboratory. 

1. The surface anaesthetic effectiveness was evaluated on the cornea of rabbits 
and guinea pigs. The minimal and medial effective cone, were 0-5 per cent and 
0‘15 i^r cent respectively. 0-5 per cent produced the anaesthetic effect for 55 
minute.s. The highest cone, tolerated was 1 per cent. 

2. The infiltration anaesthesia produced by McN>A-29>ll (0-5 per cent) lasted 
for 150 minutes. 

3. The local irritancy tests were performed by rabbit eye method, rabbit ear 
method and try-pan blue test in rabbit. The threshold irritant cone, was 1*5 per cent. 

4. The intraperitoneal LDSO in albino mice was 180 mg/Kg. 

McN-A-29-11 was hence found to be a long acting local anaesthetic with great 
nurgin of safety. 


S3< ^tivaratriiuc aetioa of some Conmaria derivarives. 

R. B. ARORA, Jaipnr and T. R. 8HRSHADRI, Delhi. 

Conmarin and Connmrin derivatives possess an antiveratrinic action on frog 
s^orions similar to the well known action of Quinine. The antiveratrinic action 
of these compounds was determined according to the method of Arora and Krayer 
(1952) and of Atma (1963) in which sartorions muscle of the frog is suspended 
in twin chambers hi bicarbonate buffer solution. Supramaximal shocks (40 volts, 
duration 0*5 miUise^da) are appUed to ffie muscles in the bath fluid by a Gtete 
Stimulator delivmi^ square .waves. .Veratrhw response is produced by .Veratridhie 
1 ^ compounds not only aholitiwa ibe 

.yaswtiiiie fei909^ ;l^>aiue' :pravent(ul '|iV^ <4 

■ dottffiarin;-derlvatiy^ .v ^ 
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Amongst these compounds ijfc vas discovered that 3-Phenyl-7-methozy Coumarin 
was three times as active as It shows the same antiveratrinic property 

in a dilation of 1 in 300,000 that Qniniue does in 1 in 100,000. 3 Phenyl Conmarin, 
3 methyl Coumarin, 3 Phenyl-4-methoxy 7 hydroay Conmarin were , as active as 
Qninine and Coumarin, 3>p*nitrophenyl Conmarin, 6 Amino Conmarin, 3 metfapzy 
Conmarin were ^rd as active. 


54. Changes in affective behaviour produced by les i o ns in the frontal and tern* 
poral lobes. 


B. X. ANAND and G. S. CHHINA, New Delhi. 

This paper deals with the role of frontal and temporal lobe in the elaboration 
of affective behaviour with particular attention to the limbic structures. 26 monkeys 
and ten cats were used for bilateral temporal and frontal lobe surgical and 
electrolytic lesions. 

Temporal Lobe Lesions ;— 

(a) Electrolytic lesions in Amygdaloid, Periamygdaloid and hippocampal regions 
made the animals fearless, non-aggresive and calm. Visual agnosia and psychic 
blindness were also noted. 

(b) Animals with extensive surgical temporal lobe lesions showed lack of 
localisation in space and direction of sound in addition to psychic blindness, docility, 
fearlessness and visual agnosia. Only one cat resented patting after operation. 

Frontal Lobe Lesions :— 

(a) Animals with extensive surgical lesions of frontal lobe including posterior 
orbital cortex and anterior cingulate had visual agnosia and appeared «to be 
confused and apraxic. 

(b) Animals with lesions in anterior cingulate showed fearlessness, hypomotility 
and docility. 

(c) Animals with electrol 3 rtic lesions in posterior orbital surface appeared rest¬ 
less 8^ less fearful. Only one developed slight hyperactivity. 

(d) 5 monkeys with surgical frontal lobectomies developed hyperactivity. 3 out 
of these had involvement of posterior orbital surface. Caudate nucleus was found 
involved in 4 out of the 5 animals. 


55. Gmtrol of frontal and temporal lobos over food intake, visceral and meteboBe 
activities. 


b. K. ANAND, New Delhi. 

The role of central nervous system in regulating food intake and certain visceral 
and metabolic activities has been long recognised. For a long time interest was 
focussed on the hypothalamus. Recent studies have suggested that limbic lobe 
structures in the frontal and temporal lobes are also involved in the higher control 
of autonomic system. Results of stimulation and ablation stuilles on the hypo^ 
thalamus, and stimulation of limbic system have been already reported'br ns. 
Bztensive surgical and restricted electrolytic lesions involving the frontal and 
temponl lobes were now produced in 26 monkeys and 10 cats, and ; ^leir 
are'being reported.- 
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(t) Food Imtako. 

We previotuly reported, two opposing medianisttis, 'feeing centre* diid; 
‘satiety centre* in the hypothalamna, and also snggested that in atumaU with 
higher encephaliMtion (primates). Snch a control was also mediated throdgh 
higher centres. Present results indicate that frontal lobe lesions Indndittg the 
posterior orbital cortex, or restricted to orbital cortex, lead to a decrease in food 
intake, while those sparing the orbital cortex lead to increase in intake. 
Amygdaloid and periamygdaloid lesions produce temporary aphagia for a few 
days, after which the intake returned to normal. Extensive temporal lobe 
destructions produced an increase in food intake. Changes in food intake were 
never so marked as after hypothalamic lesions, they tended to return to normal 
after sometime, and the pre-operative variations in food intake disappeared. It 
is concluded that forebrain has a discriminative mechanism (appetite), while the 
hypothalamus has the primitive mechanism (hunger). 

(2) Circulatory Changes, There was a fall in blood pressure and rise in heart 
rate after frontal lesions, and a rise in B.P. and fall in heart rate after temporal 
lesion. 

(3) Rectal Temperature. Tliere was slight fall after frontal lesions. 

(4) Respiration Rate, generally fall after both frontal and temporal lesions. 

(5) Gastro-intestinal Tract showed hyperaemic and ulcerative changes in the 
mucosa. One monkey had balooning of gnt. 

(6) Blood Sugar and Blood Sodium levels increased slightly in the majority of 
animals. Some re^stered a slight fall. 

(7) Eosinopenic responses to stress indicated non-involvement of these regions 
in the nervous phase of ACXH secretion. 

S6. Copper content of blood and liver of farm animals fimm different parts of 

India. 


• S. N. RAY and A, W. ZUBAIRY, featnagar. 

Examination of liver samples of goats and sheep from slaughter houses at 
different parts of India, revealed a subnormal content of copper. Blood samples 
from various farms also revealed sub-acute copper deficiency at several places. 

57. A study on Carotme Assay Toclmkiuas. 

B. N. MAJUMDAR, N. D. KBHAR and B. N. GUPTA, Iratnagar. 

A comparative study was made of a few widely-employed methods of true caro¬ 
tene assay in feedingstuffs. A method based on extraction in the cold in a Waring 
Blendor followed by chromatography over Mann’s bonemeal is described. This was 
adjudged to be the best amongst those tested and was found to gdve reproducible 
results and maadmum recovery. In the case of dry or semi-dried feeds, a slight 
modification was considered helpful. This method eliminates any loss of carotene 
due to beat diction (isomerization), used in certain methods, and is less 
time-consnnung. 

58. A feed, swmy of cettie at Nagamr and n&umer (Rajeslben). 

B, N. MAJUMDAR and N. D. KEHAR, Izatnagar, 

A qQAiitative ^piahtitative survey was conducted of the sastuai feeds con- 
i^ed by (Attle at. the form, Ifaj^nr; fo; the m<^ of 

jim The sninuUil #8re also clitncally examined. ^ The: laefoe ilevealed wide- 
of ocikttfol njk^ (i^ptcmis 
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also common. Hurdle test for night blindness proved that nearly 40 per cent 
animals of the herd were suffering from it. Samples of feeds and fodders were 
chemically analysed. It was found that while quantitatively protein and minerals 
were not much below their requirementSi except at timesi the vitamin A (carotene) 
supply was grossly deficient or nil over a long feeding period. This was conspi- 
cously brought out by an examination of samples of niilk^ cream and liver of 
animals aulopsied, which were free of any traces of vitamin A or carotene. 

Similar surveys conducted at a few Gowshalas in Nagaur and Bikaner did not 
show such an acute deficiency. This was traced to the small quantity of dried 

green Her (Zizyphus jujuba) leaf, Sewn (-and early-cut jowar (Andropogon 

sorghum) hays included in the ration. Mineral deficiency, however, was common 
and perhaps protein too. 

59. Studies on the Reichert, Polenske and Iodine values of pure and adulterated 
ghee. 

B, N. MAJUMDAR and N. D. KRHAR, Izatnagar. 

Forty six samples of genuine cow ghee and 43 of adulterated were analysed for 
R. M., Polenske and iodine values by the standard methods. As far as practicable, 
the analyses were carried out in duplicate and their averages were used for 
calculation. 

For genuine ghee, R. M. values ranged between 23-92 and 37-16 with an average 
of 30-47 ±0-48. Adulterated ghee, on the other hand, showed a lower average viz., 
26-13 ±0-46, having a minimum of 20-53 and maximum of 31-33. The average 
Polenske values of genuine ghee, e.g.. 1-73 ±0-04 was likewise higher than that of 
the adulterated samples, which was 1-42 ±0-04. The range of variation was between 
1*14 and 2-32 in the case of genuine ghee and 0-92 and 2-17 in the other case. 

Iodine values, however, showed a reverse trend. In this case, the adulterated 
ghee samples had a higher average viz., 35-32 ±0-43 compared to the average, 30-47 ± 
0-48 obtained for the genuine samples. The range in the first case was from 29-44 
to 41-38 and in the other from 24-71 to 35*48. 

60. Studies on the effect of feeding Isocaloric rations containing oil cakes on the 
digestibility of nutrients suad T.D.N. 

N. D. KItHAR, P. C. SAWHNRY and B. SAHAI, Izatnagar. 

Observations on the effect of different levels of fat in til cake (Sesamnm indi- 
cum) were reported from these laboratories last year. A similar experiment was 
performed with linseed cake. The first group was fed solely ghani pressed cake. 
The second and the third groups were fed expeller pressed and solvent extracted 
linseed cokes and the rations were made isocaloric group by adding adequate quan¬ 
tities of maize in the II and III groups. 

The fat levels in the three g^roups were 3-54, 2-22 and 0*78 per cent respectively. 

It was observed that the utilization of total digestible nutrients in all the 3 
groups was approximately of the same order. This confirms out previous feedings. 

61. Studies on feeding Unseed (Linum nsitaUssiainni) cake pressed by different 
methods on (1) digestiUlity of Proximate prineiplea, (2) milk ^dd and 
(3) fat production. 

N. D. ERHAR, P. C. SAWHNRY, P. T. VARANDANI and B. SAHAI, Tzatna^,' 

The resnlta of investigations on the effect of feeding sarsbn (ferasica comptfeteU^ 
cake prepared by different meffioda on die digt^tiMliiy rf prArimafe 
milk )deM and fet pcodii^ Hariana com mre In 
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of the importance of the snbject, similar studies were made using linseed cake. 
The first group was fed a concentrate mixture consisting of SO parts solvent extracted 
linseed cake, 30 parts gram husk, 10 parts barley and 10 parts crushed gram. The 
2nd and 3rd groups were given uxpeller and ghani pressed linseed cakes in place 
of solvent extracted cake respectively. 

In order to get an overall picture on the comparative effect of feeding oil cakes 
prepared by three difiereiit methods on production of milk, total fat and P, C. M. 
the data of the two experiments on mustard and linseed cakes was pooled on the 
basis of processing and the results indicated that (1) the total fat production was 
higher in the ghani pressed cake group than in the other two groups and the 
combined results tended to approach significance; and (2) tlie milk yield and fat 
corrected milk also showed a trend similar to total fat, although the difference 
between the groups were not significant. 


62. Chemical composition and nutritive value of Imperata cylindrica grass hay— 
flowering stage I. 

N. D. KKHAR and M. M. JAYAIy, Izatiiagar. 

Imperata cylindrica is a perennial grass which is found in abundance in the 
'Tarai* regions of the Himalayas. 

The percentage composition of the hay (on dry basis) was found to be : crude 
protein, 3*82; ether extract, 0*72; crude fibre, 39-68; nitrogen free extract, 47-93; 
total carbohydrates, 87-62; ash, 7-84; calcium (CaO), 0-46 and phosphorus (PaO,) 
0 - 22 . 

To study the digestibility and nutritive value of hay Kumaont bullocks and 
buffalo-bullocks were fed on rape cake and wheat bhoosa in addition to the hay. 
The Kumaoni bullocks showed the following digestibility coefficients; crude pro¬ 
tein, 24-64; ether extract, 26.32; crude fibre, 27-41; and nitrogen free extract, 41-01; 
whereas the buffalo bullocks gave the following coefficients : crude protein, 31-12; 
ether*extract, 32-77; crude fibre, 35-41 and nitrogen free extract, 53-21. The diges¬ 
tible crude protein, total digestible nutrients and starch equivalent values in lb. 
per 100 lb. of the dry material were found to be 0-94, 31-89 and 8-74 for Kumaoni 
bullocks and 1*19, 41-00 and 18-13 for buffalo bullocks respectively. The animals 
displayed positive balances for calcium, phosphorus and nitrogen. 


63. Chamical composition of oil cakes prepared by ghani, expeller and solvent 
entraction processes as affected by storage. 

N. D. KEHAR, P. C. SAWHNRY, M. h. MATHUR, 1*. T. VARANDANI and 

K. NATH, Izatnagar. 

Investigations were undertaken to study the effect of prolonged storage on flie 
chemical composition of common oil cakes prepared by ghani, exi>eller and solvent 
extraction processes. The oil cakes studied were til (Seaamum indicum), Sarson 
(Brassica compestris), groundnut (.Arachis hypogaea) and linseed (linnm usitatis- 
simum). The results were shown as under: 

(a) In the case of solvent cake, chemical composition did not appear to be 
materially affected by storage except in the case of til cake, where a decrease in 
ether extract accompanied by minor changes in total carbohydrates was observed for 
the first four months. 

. (6) As regards ghani and expeller pressed cakes, same trend was noticeable 
in both the cakes i.e. ether extract decreased with consequent increase in total 
carbohydrates upto a certoin period and there after the valpes remained Cbns^t, 

ni-57 
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The periods apto which dianges occurred were respectively for gronndnnt, til, 
mustard and linseed 5, 12, 12 and 12 months for ghani cakes and 4, 11, 6 and 12 
months for expeller cakes. 

It, therefore, appears that the constituent mainly affected during the storage of 
oil cakes is ether extract whicli decreases with consequent increase in total carbo¬ 
hydrates. 


64. Physiology of Coronary Occlusion (Its Bio-Chmnistry and Mechanism). 

J. N. MAITRA, Calcutta. 

I. Introduction ;—^As students of Physiology we know how the end-arteries 
terminate and how the arteries without capillaries and veins contract and dilate. 
The highest fiiling in diastole and a high diastolic pres.sure stagnates blood, no 
matter what is the systolic pressure. Every systole presses blood out and every 
diastole presses in blood and tliis mechanical process directly influences the flow of 
blood through the patent and freely collapsible Coronary tree. Now, if there i.s 
any impediment to passage of blood through the lumen, physiological anomaly 
ensues. High fatty diet, high protein diet, high Calcium food after an age together 
with poisons of the nature of nia>titie etc. and catabolites of different foods and drugs 
act as poisons. 

II. Coronary Circulation t>n coronary circulation depends the health of the 
heart. It reejuires its nutrition and hence the first two branches from the first part 
of the .Aorta are the coronary arteries. As these two arteries supply nutrition to the 
heart, so vasa vasoram supply the aorta and big ves.sels. By various experiments 
it has been established that systolic push sends blood to all tissues, the diastolic 
relaxation pulls blood inside the heart through the pulmonary arteries. Any rise 
above 90 inni Ifg obstructs blood flow through the coronaries and hence is the 
symptoms of dyspnoea and venous engorgement. We then get the Jugnlar pulse 
and digitalis is called for to increase .systolic output, eliminate by increase of kidney 
flow and the heart and there is the business of Blood to keep the vital fluid in hank 
and that is the physiological reserve of food for others in need. Physiology of 
coronary circulation is thus so important for the preservation of life. 

III. Bio-chemistry :—Occlusion of coronary arteries has called for many phy¬ 
siological remedies, that have now produced opposite results in the hands of 
apothecaries and doctors without uptodate physiology study. My plea is a 
surgeon, an anesthetist, a consulting physician must have up-to-date knowledge in 
Bio-chemistry. He must know how Cholesterin Calcium, Collagen, and various 
catabolites can interfere with normal functions of the body-politic. 

IV. Physiological Management and Rehabilitation of Coronary artery involve¬ 

ment A full and comprehensive study from Physiological point of view of a 
person of any age complaining of pain in the Chest, oppression on the Chest, 
dyspnoea. Effort S 3 mdrome and complaints mainly at rest with or without hyper¬ 
tension must be thoroughly examined at intervals of every 3-4 months for ECG, 
X-rays for heart shadow, biochemical findings for cholesterin, Calcium content of 
blood with protein and non-protein moeity of nitrogen together with and 

non-essential amino acids for finding data for Collagen Disease that is being talked 
about, and special study of S-T segment and study of Q in lead I and Chest leads 
and finding of K, Na, Calcium and Magnesium fa. blood. 

Arm^ with these findings the person should be given required physiologic 
counter-irritation, or physiologic vasodilator of the coronaries e.g. 2% Hydrocyanic 
acid in 2-5 minim doses to induce physiologic action and there are many of Ihe 
theophyllin ^up. Finally, physiologic recepe for sleep for 10 hours, interchange¬ 
able occupation and after all hope and encouragement to live upto 100 years. 
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65. Tin •ffact of L-Tli 7 roBiM m Corelam and A Meloboliam in tin 

Buffalo. 

R. CHANDA, Calcutta. 

/9-Carotene and xanthopbyll content of 26 samples of berseem were determined 
by chromatographic separation of the carotenoids. Tocopherol content was also 
determined in the same samples. It was found that both /9-carotene and toco¬ 
pherol content of berseem are positively correlated with the protein content. The 
ratio of xanthophyll to carotene was, however, negatively correlated with the pro¬ 
tein. 

When lactating bnffaloes were subjected to a carotene-free diet for a period 
of 3 weeks, vitamin A ester in both the blood semra and milk fat was markedly 
decreased. On realimentation with green berseem which provided about 1000 mg. 
/9-carotene daily to each animal the vitamin A ester contenjt of blood serum rose 
from an initial figure (Carotene-free period) of 10 i.u./100 ml. to a value of 31 
i.n./lOO ml. in the two control bufialoes. Similarly the vitamin A ester in milk 
fot rose from a value of 22*5 i.a./g. fat to 33*8 i.u./g. fat. In the two bufialoes 
which parenterally received 5 mg. D-thyroxine daily during a 4-week period, the 
blood vitamin A ester increased from 11 i.u. to 43 i.u., and the milk vitamin A 
ester from 21*7 i.u. to 40 i.u. The corresponding increases in the two bufialoes, 
which received orally 80 mg. D-thyroxine dally during the .same treatment period, 
were from 12*5 i.u. to 52 i.u. in the blood serum, and from 22-3 i.u. to 44*3 i.u. in 
the milk fat. D-thyroxine, therefore, caused a greater increase in the vitamin A 
ester content of both the milk and the blood serum, presumably by stimulation of 
the activity of the enzyme system responsible for the intestinal conversion of 
carotene to vitamin A. A notable feature of findings was tliat the hormone given 
orally gave belter response than the parenteral treatment. 

Vitamin A alcohol was not detected in buffalo milk fat. The hormonal treat¬ 
ment* of bafialoes caused increases in the vitamin A alcohol levels in their blood 
serum. 

The results are discussed in relation to the absorption and secretion of vitamin 
A, and to the mobilization of liver vitamin A ester as vitamin A alcohol into the 
blood. 


66. Fractioiiatioa of Ruiwolfia alkaloids by eountar«un«Bt distribntkmt an 
analytical approach. 

G. P. SEN, R. P. BANBRJBE and M. D. CHATTERJEE, Calcutta. 

An attempt was made to fractionate the alkaloids from Ratmolfiia Serpentin* 
Bench (non-oleoresin fraction) by means of the technique of counter current distri¬ 
bution in a 80—tube Semi-automatic Craig’s apparatus. Of the eight different 
fractions obtained by successive distributions between phosphate buffers of pH*s 
4*7 and 5'6 and phosphate solutions of pH’s 3*0 and 1-8 as the upper phase solvents 
and chloroform as the lower phase solvent, four appeared to be pharmacologically 
potent. Three of them were identified as ajmaline, serpentine and serpine res¬ 
pectively by means of the technique of circular paper chromatography on Whatman 
3 filter paper with water as the developing solvent in an atmosphere saturated with 
acetic acid-water vapour. The latter method was utilised as a relatively simple and 
effective means of check of the purity of different fractions obtained by counter- 
corrent distribiition. The identity of the different alkal<fids was cornfimrated by 
parallel distribntum studies wfrb pure and authentic samples of the atfeaHHii 
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67. Effect of kopun on tlie blood prennro. 

A. K. HAITI and S. R. MUKHERJEK, Calcutta. 

This has been stndied in cats anaesthetised by nrethane. As compared to con¬ 
trol studies with Ringer’s solution (pH 6‘5 to 7-4), the intravenous injection of 
kopsin solution is followed by a definite reduction in arterial blood pressure. The 
extent of the fall in blood pressure from the original level (150-140 mm. Hg.) was 
more than 15-20 per cent when tlie dose injected was small (1-2 ml. containing 1 mg. 
per ml.). As the dose was increased, there was about 30 percent fall in blood 
pressure. 

Following bilateral vagotomy similar changes were observed. In addition to 
above when the carotids were occluded and the original level of blood pressure 
was high (170 mm. Hg.) a similar fall of blood pressure was observed by the intra¬ 
venous injections of kopsin. Within 4-6 seconds after the administration of kopsin 
the blood pressure starts falling and the maximum fall observed was 30 per cent 
which again comes to normal level slowly. 

These observations suggest that the blood pressure lowering effect of kopsin 
is a direct result of interference in cardiac output. During such experiments the 
effect of strychnine and adrenaline have been studied. Kopsin does nut infinence 
the eflects of adrenaline. Etrychnine has caused increase in blood pressure 10-15 
per cent in our experiments. 


68. Comparative studies of Strychnine and Kopsin on Spinal Cord. 

A. K. HAITI and S. R. HUKHERJEE, Calcutta. 

The mu.sclc nerve preparation was done including the spinal cord, from the 
adult toads (Bufomelanostictus) and two such preparations were placed in the 
double myograph chamber so that the effects of strychnine and kopsin could be 
studied simultaneously. 

Strychnine as compared to control normal, definitely increases the excitability 
and irritability of these preparations as studied by the amplitude of muscle con¬ 
traction. Fatigue naturally ensued soon. Kopsin as compared to normal control 
increased to a slight extent only the excitability and irritability of the prepara¬ 
tion resulting in delayed fatigue of the muscle. 

Identical strengths of the solution of kopsin and strychnine were used in such 
studies. Strychnine was definitely stimulant to the spinal cord where kopsin pos¬ 
sessed very little effect as such. 

Kopsin has been obtained from kopsicum and in its structure, it is related 
to strychnine. 


69. Effnct of Kopsicum on the Cardio-vascular system of Toad. 

P. K. DEV and S. R. HUKHERJEE, Calcutta. 


A. On heart. 

By direct perfusion on the heart preparation or by injection of Kopsicum solu¬ 
tion into the superficial abdominal vein, changes in the heai^rate and amplitude 
of contraction were stndied. 

In various small doses (2x10-* to 1x10-*) very little effect was observed as 
the dosage increased, the rate gets diminished as well as there is in 

the amplitude of contraction. These effects follow a few seconds after administra¬ 
tion or application of the chemical. 
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When the dosage was increased (IxlO-*) these effects on the heatt were ▼etif' 
marked and the heart stopped beating for few seconds. 

Recovery follows qnickly with the washing by Ringer solution and the initial 
stage of recovery period for 10 to 15 seconds there was an increase in jthe both rate 
and amplitude of contraction. Vagal block by atropine did not inflnence these 
results. Previous application of adrenaline also did not inflnence this action of 
Kopsicnm on heart. 

B. Vascular System. 

The blood flow through the peripheral vascular bed in the hind limbs as well 
as the whole body was studied by (i) venous drop recording technique, and, (ii) by 
flow pressure perfusion technique. 

Such studies indicate that whether the pressure of perfusion fluid remains con¬ 
stant or varying the blood flow pattern, when perfused by Kopsicnm is almost 
similar to that perfused with ringer solution of pH 6-5. Therefore, Kopsicnm acts 
centrally only. 


70. Effect of Kopsicum on the smooth muscles. 

P. K. DRY and S. R. MUKHRRJKE, Calcutta. 

Kopsicum resembles in certain respects with strychnine. Its effect on smooth 
muscles has been studied by bathing the intestine and uterus of guinea pig in 
Dale’s bath. As Kopsicum solution used was of pH 6-5, control studies were 
made by using ringer solution of pH 6-5 and 7-4 respectively. 

Results of such studies showed that Kopsicum stimulates the smooth muscles 
of botli intestine and uterus. Small intestinal segment was used in these experi¬ 
ments. 

When strychnine solution was used to compare its effect on tlie smooth muscles, 
no effect was observed. 


71. Anti-hutaminie action of alkaloids of Rauvolfia Serpentina B«ith. 

M, S. UE and M. D. CHATTERJEE, Calcutta. 

A 2% hydrocliloric acid extract of the alcoholic percolate of Rauvolfia Serpen^ 
tina Benth was fractionated by the technique of counter-current distribution. One 
of the fractions (B,+B,) exhibited antagonism against histamine as tested on iso¬ 
lated strips of gninca pig ileum in Dale’s bath. The drug nearly inhibited the 
histamme action {10-‘'-5xl0-* g/ml.) at a concentration of 10-* g/ml. The action 
was found to be mnch stronger as compared with the total solnble alkaloids. 
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GENERAL AND EXPERIMENTAL PSYCHOLOGY 


1. SoDM atiulie* of the bow-shaiwd error ftmctioa. 

V. K. KOTHURKAR, Poona. 

The aim of the present study was to see which of the particular arrangement 
of tlie five different kinds of items gives the levelmost positional error curve. A 
collateral purpose was to see if any general form of the error function emerges 
tlirough a systematic variation of the pattern and tlie actual placement of items. 
Standard Deviation is accepted as an index of the level or the bow-shaped charac¬ 
ter of the error function. The smaller the S. D. the more nearly level and less 
bow-shaped is the function. 

Six e({uated groups learnt six lists of ten identical items in different arrange¬ 
ments. Mean errors at each position are calculated and S. D’s are worked out. 
The graphs are plotted. 

Tlie mean number of errors under all arrangements of these five different kinds 
of materials are generally low as compared with the typical error function with 
uniform non-sense materials. The arrangements of elements of lists 1 and V give 
two minimum mean errors and also give two smallest S.D.’s. 

Within the limits of this experiment, maximum depressing and flattening of 
the error function is achieved in lists 1 and V with mean errors 3-23 and 3*06 and 
the S.D.-s 0*84 and 0*91 respectively. The general shape of tlie error function is 
indicated by the curve embodying the data of all the 48 subjects with mean errors 
3*39 and S.D. 0*81. 


2. A Comparative Study of Raminiscaaca Effaet in whole and part U—of 
Purad Aosociatas. 


ROSB MILLIAN, Shillong. 

This short study of Reminiscence Effects in whole and part learning of Paired 
Associates is based mainly on my personal findings and collection of data from 
the Madrasse Girls of Class VII and Vin aged between 12 and 14 years of the 
National High School, Calcutta. 

Various experiments have been made on this line by^Rallard, Crafts, Davis, 
Meenes, Warner, Brown and others. The main interest in this study has been 
to find out new points of interest in the details of observation and to verify the 
results of the previous experiments. So my aim is to reveal the reminiscence ^ecta 
of paired associates not only by whole method of learning but by part method as 
well and to find out their relation. 
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3. A new approMh to Exporinwiital Amthotica. 

A. K. SIRKAR, Calcatta. 

To verify Prof. S. C. Mitra’s hypothesis in the field of form-aesthetics, Jhe ex- 
priment was carried out. Ten pairs of forms were drawn on white cardboards in 
which ten forms had a vague association with human body-forms. These were 
presented to 30 subjects pair by pair. They were asked to look at the forms care¬ 
fully and passed their opinion in favour of one form of the pair, which they pre¬ 
ferred most. 1/ater, the subjects were asked to give their reasons for the preferences. 

The results obtained in this experiment were in agreement with the hypothesis 
that the forms which were preferred by majority of peoples were associated with 
human body-forms. The reasons given by the subjects in favour of their pre¬ 
ferences also confirmed this view. Out of total 300 judgements from 30 subjects, 
152 judgments were passed due to association with human body-forms. Along 
with other reasons as their personal main view-point in their preferences, 21 sub¬ 
jects expressed that association with human body-forms played an important part 
in their preferences. No rigid conclusion was made. It was expected that the find¬ 
ings would be verified by other enthusiastic research workers. 


4. Muller-Lyer effect muler tvro coaditioBa. 

NIROD MUKHERJI, Gauhati. 

With the end in view of ascertaining possible difference in the M-1/ effect 38 
subjects were nsed with the instruction to equate the figure bearing the oblique lines 
extended out (variable) with the figure bearing the o.l.s. pointed inwards (stan¬ 
dard). Retaining the length of the o.l.s. the s.'ime in the standard, those in the 
variable were increased keeping the angle between the o.l.s. and the central line 
the same. It was found that with the iticrea.se in the length of the o.l.s. displace¬ 
ment decreased. If, however, o.l.s. in the variable were tilted in the direction of the 
central *line, displacement was significantly enhanced. 

Further, it W'as demonstrated that tlie figures if were kept in the same condi¬ 
tion, changes in the background lighting conditions brought out highly significant 
difference in the magnitude of displacement: under low illumination there were 
larger 'errors* than when the intensity of illumination was increased. 


5. Estimation of Short Temporal DnrmtioB in Two Sense Modalities by the 
Method of Reproduction. 

RAM GOBINDA CHATTRRJER, Calcutta. 

The paper reports the result of estimations of five time durations via., 
0*20, 0’40, 0*60, 0*80 and l-OO seconds. Each stimulus time was presented five times 
in succession to a group of five subjects, one by one. In one case the presentations 
were in the form of a continuous light stimulus of low intensity and in the other the 
durations were in the form oi a continuous sound of milder intensity. Each sub¬ 
ject estimated the stimulus time first with the visual iffeaentation and then witii the 
auditory one. The observations of the subjects were recorded on the smoked surface 
of a revolving 6nm. The mean estimations in Uie two experiments show a similarity 
in that all the stimulus durations have been overestimated. The relation between 
the two estimations at a particular stimulus time is high and significant as measured 
by the correlational method. The experiment points to the conclusion that esti¬ 
mations do not differ in the visual and auditory presentation though a reverse trend 
appeared with interval estimation. 
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8. The Role of Dominance in perceptual phenomena. 

NIROD MUKERJI. Gauhati. 

A reference in perception seldom appears in isolation; this does not mean that 
perception results from mere conglomeration of the diverse referents reflected in 
the sense data. Instead of operating in an additive manners tliey%how functional 
causal relationship. Some referents, particularly in visual perception, are insepar¬ 
able, e.g., the length and breadth of an object. It can be demonstrated that one 
of these aspects dominates over the other to produce the total eflect. To determine 
the functional relationship of tlie various referents with precision and in stable 
terms is the primary object in the present-day psychophysics. 


7. A methodological analysis of the concepts "Personality*' and "Attitude**. 

RHEA S. DAS, Calcutta. 

In its main development, the psychology of personality has grown independently 
of the psychology of attitude. While the psychology of personality grew mainly 
out of clinical investigation, the psychology of attitude can be traced mainly to 
sociological origins. The interrelatiou.ship between personality and attitude has 
been receiving increased research attention in recent years. If the published work 
on the interrelationship of personality and attitude is examined, some confusion 
is found in tlie use of the major concepts "personality” and "attitnde”. In 
particular, some concept, such “authoritarianism”, may be referred to as a 
personality variable by some investigators, and as an attitnde by other investigators. 
This confusion may be attributed to three factors : differences in origin, resulting 
in differences in orientation and method; tlie complex nature of both concepts; 
and the failure to relate these concepts to observable events. Two logical tools, 
reference class and reduction .sentences, when applied to the problem make the 
distinction between attitude and personality operationally meaningful. Through this 
analysis, personality is seen to refer primarily to the behaviour of the individual 
as perceived by himself and others, while attitude refers primarily to the behaviour 
as related to objects in the environment. 


8. Sovaa Laws of Psychic impressions. 

PREM NARAIN MATHUR, Delhi. 

Co-ordinated study of the experiments of Physiological Psychology and other 
sciences enables us to generalize the following laws : 

1. The law of specificity of receptors states that each receptor is capable of 
being stimulated by a particular form of energy, radiated within a definite range 
of frequency and wave length. 

2. The law of neuro-transformation states that the receptors transform the 
disintegrated stimuli from the environment into neuro-frequency waves, which 
are carried from the sense organs to the encephalon. 

3. The law of Psychic Transformation states that the brain cells transform 
the neuro-frequency impulses into Psycho-frequency waves, if the energy involved 
in the impulses is beyond their threshold potentials. 

4. The law of Psychic integration states that the waves formed by the en¬ 
cephalon into Psycho-frequency vibrations integrate to form the object from which 
the stimuli originated in the environment. 

5. The law of Psychic sets states that the process of Psychic integrations is 
influenced by the wave units already present in the hi{nd. 
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6. The law of objective influeaces states that the characteristics and the mode 
of presentation of the stimuli influence the form, magnitude and other characteristics 
of the psychic units diflerentiated in the mind. 

7. The law of Psychic Domination states that if the intra-psychic activity 
exceeds a certain limit at the moment of the arrival of the transformed external 
stimuli, the Psychic Impressions are diflerent from tlie reality object—a snake may 
appear a rope and a rope a snake. There ia relativity in Psychic Impressions. 


PSYCHOMETRICS 

9. Estiraating the probability of chance occurrence of an obtained score in 
Sociometric-type Tests. 


J. C. PRA.KASH, Bangalore. 

The paper seeks to provide a probability model for estimating the probabilities 
of chance occurrence of obtained scores in such types of Socionietric tests, wherein 
multiple criteria are employed and the number of choices allowed on each criterion 
is either fixed or not fixed. 

The assumptions on which the probability model is based are stated and the 
following cases are considered : 

1. Case in which members are asked to choose a ‘fixed* number of others. 

2. Case in which scored on several criteria are combined into a single score. 

3. Obtaining the probabilities of chance occurrence by approximating the 
binomial distribution to normal form. 

4. Case in which it is desired to divide the distribution into above and below a 
given probability level. 

5. Case in which the number of choices allowed is not fixed, or in which all 
the allowed choi<%s are not utilised. 

10. A Note on Reflection* during Fedor Anelytia. 

S. JADOTA, Banaros. 

Professor G. Thomson and others say that all elements reflected at one stage 
of factor analysis are to continue witli the reversed sign, until re-reflection. But 
the illustration by Thurston, D.L., Mvliiple-Factor Attalysis, pp. 161-70, gives an 
opposite impression. To decide between these two practices, I ha\*e taken the 
Correlation Matrix for our Hindi Test (34-55); N=400 drawn from 2800. Centroid 
extraction gave three factors. We have followed tlie two techniques with two sets 
of factor-data. F, has been obliquely rotated by the extended vector technique, 
and a lid order G-fSimple Structure obtained in each case. 

Tlie results show that when we follow Thomson’s technique, the lid order 
G-values are reduced, but a psychologically more meaningful simple structure is 
obtained. 

(The data and information presented herein will not appear in print before the 
conclusion of the 44th Session of the Indian Science Congress, in January, 1957.) 

11. An expeiimuit with eonstruclioB of tmU of interosts ok tho Uuiyenity lovd. 

K, RAY CHOWDHURY, Aligarh. 

The main purpose <xf this paper is to show bow to make on experiment with 
the construction of tests of Interest at the University Devel, Measurement of 
Interest is derived from Self-essessment and Information, ^ere are twelve 
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hypotheses in each of these tests (one being separated for different sexes, so 
practically 11 hypotheses in all). The hypotheses are based on Vernon’s article, 
''Classifying High-grade Occnpations", J.Abn. Soc.Psychol., 1949. Information Tests 
were first administered to a group of 43 stndente, Education Department, Gold¬ 
smiths College, London and the item analysis was carried out. Then an expetimmit 
was carried out upon a group of 70 post-graduate students, King’s Cpllege, London. 
On this group Iratli the information test and .the interest survey (i.e. by self- 
asses.sment) were administered. Besides finding out the product-moment correla¬ 
tions between Information test and the Interest Survey a pattern-correlation has 
been calculated witli a new formula of Vernon based on Allport-Vernon formula (in 
Study of Value, 1931) and that of Cronbach (Psychol.Bull., 1953). Suggestions were 
obtained by this method for finalising the items of the test. 

12. An Mupirical shidy of different reliabUitjr formulae. 

TAPAS KUMAR SEN. Calcutta. 

The present paper attempts to compare the different methods of estimating 
reliability that are used in judging psychological tests. It also attempts to compare 
the usual odd-even split against a split into two rational equivalents of a test, 
made on the basis of judgment.s by experts on the subject. The data have been 
collected from five tests used in a Medical Selection Testing conducted by the 
Christian Medical College, Ludhiana in different centres in India. The number of 
candidates is about 550. 

13. Standardixatioa of iowu Mathenwtiea Aptitude test under Indian condition. 

S. CHATTERJI, Calcutta. 

The standardization of an adapted version of the Iowa Matliematics Aptitude 
Test would be discussed in this |>aper. These tests were applied to about 400 
1st year Science students in Nagpur, Madras, Tellicherry, Lucknow and ^Patna. 
The validity coefficients obtained with three of these groups, intercorrelation between 
the different parts of the test, contribution of the part scores in predicting examina¬ 
tion marks ate included. All the calculations as planned could not be finished by 
this time and we hope to include them in the final paper which is to be read. 

14. Scoring and weighting system in p or form ance tests. 

B. DAS GUPTA, Calcutta. 

Some new statistical procedures have been derived for scoring and weighting 
in performance tests, in which the raw data is time taken by different individuals 
in finishing different items and/or the whole test. The problems tackled are : 

(a) The setting up of time limit for each item for individual testing and/or 

for the whole test for group testing. 

(b) The determination of the maximum score to be assigned to eadi item. 

(c) The procedure for assigning marks to the individuals, taking into considera¬ 

tion the time taken to complete each item and/or the whole test, 

15. Should Group btelBgoiieo teste he timedT 

A. E. HARPER, Jr., Catcutta. ** 

The arguments for and against both "Speed^* and “Power” tests are exa^nined, 
with special reference to otmditmns in India. It is concluded "Power” tests 
are usnaUy more desirable than highly speeded tests of general intelligeaoe. A 
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compromise solntion is presented by whidi both "speed** and “power** scores can 
be derived from a single speeded test. Empirical data is presented relating the 
two scores to various other measures. 


16. A Pilot Survey of mum chumeteristics of the Progressive M^rices (1938). 

ASIT N, DEB, Cuttack. 

It is a pilot survey to ascertain some of the characteristics of the widely used 
intelligence test. The total! number of cases in the sample is fOO college students 
of the Ravensha College. The students were selected at random. 

The students’ ages were between 16 to 19 years and were from 1 to IV year 
class of the Arts Section and belonged to different socio-economic conditions. 

The difference between the means of test retest of tlie Progressive Matrices 
(1938) Intelligence Test was found to be significant. There was no indication of 
any definite relationship between the total score and total time taken to complete 
the test. The difference between the mean scores of each set was found not to be 
significant. 


17. Construction of an omnibus type of intalligenee test in Oriya. 

ASIT N. DEB and MAYA DEB, (nee-Guba). 

The test is a paper pencil type of test constructed with an aim to administer 
the intelligence test in a group. The total time limit is 20 minutes. The test 
bus been constructed in the 'CAVD' principles. There are 50 items in the final 
form of the test. These items were selected from a trial series with 150 items. 
The final form «>f the test has been a.dministered to 315 students between the ages 
16 to 21 years old. The sample is composed of a large proportion of College male 
and female students. 

The mean for the total group is 26-40 and SD=7-S for N=315. The reliability 
of the test score, determined by the method of Rational Equivalence is 0-768 and 
the Index of reliability or the Correlation between obtained score and true score 
is 0-87. The validity of the test as estimated by the method of estimation of the 
true SD works out to be above 6 points. 

It is the first attempt to construct and standardise an intelligence test in Oriya 
language. 


INDUSTRIAL PSYCHOLOGY 

18. A Railway study on d^erential perception of &vt.line supervisory practices. 

H. C. GANGULI. S. GOSWAMI and R. GHOSH, Khargpur. 

The object o£ the study was to determine (i) the actual practices of the first- 
line supervisors and (it) the worker*8 perception of these practices and attitude 
towards these. 

The sample studied consists of 13 first-line supervisors and 140 workers in the 
madiine shop of a railway workshop. 

The method of study was open non directional interviews on the basis, of a 
previously standardised schedule referring, in a rather exhaustive manner, to 
different aspecte of supervisory pnactiees and policies. 

The ccmclusions are : (1) There is close agreement between workors and snpe^ 
visiMU regarding what consititntes the important aspects of snpcrvistmr relating 
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to productions, (ii) there is considerable difference of opinion between fhe two 
groups regarding actual supervisory practices and their significance relating to 
personnel and human relational problems; (iii) the problem of supervision and 
change in organisational set-up are not of much significance to the workers, 
except perhaps in organisations where it is oppressive in nature. ^ 

19. Methodological analysis of iatenriew data for personnel solectioa. 

RHEA S. DAS, Calcutta. 

The primary purpose of personnel selection is to predict, from a field of appli¬ 
cants, those who will be most successful if selected. Since tlie interview is the 
most common method for selection of personnel in all spheres of business activity 
at the present time, it must be studied in terms of its accuracy as a selection 
method. Its dependability will be important to the employer, who expects it to 
pick out applicants who will be usetul for him and reject applicants who will be 
unsuccessful, and to the employee, who expects it to provide a fair chance for his 
employment. Improved accuracy and dependability of interviews will result from 
increased reliability and decreased errors of judgment. To these ends, quantitative 
rating forms were developed in these studies. The data for these studies indicate 
that reliability for interviewers is high for most traits used for predicting successful 
candidates when the quantitative rating forms are utilized. However, certain 
errors in judgment, such as leniency errors, halo effect, and interviewer-trait inter¬ 
action, have not been eluninated. It is proposed that these errors can be reduced 
by proper training of interviewers. The combination of quantitative interview 
rating forms and training of interviewers should improve the accuracy and depend¬ 
ability of the interview as a personnel selection method. 


20. Psychology of Maaagomont in the Industrialisation of the country. 

RAMA G. KAMAT. 

To establish the proper psychological approach from the side of Management in 
regard to our industrial development plan, it is necessary that: 

1. The administrators, directors, managers and chief executives must have a 

nationalist background and be perfectly integrated into the philosophical 
principles of our socialist welfare state. 

2. The private sector must obey the trusteeship principles enunciated by 

Gandhiji, and replace tlie aim of profit by that of social gain. 

3. Where possible, foreign enterprises in vital sectors such as coal, petroleum, 

tea and coffee must be nationalised. 

4. Immediate Indianisation of persoimel must be imposed. Only Indians 

shall be allowed to hold executive posts in industries. Foreigners can 
work as technical advisers when suitably qualified Indians are not 
available. 


21. Group participation as an oflFecUvo technique to improve Workers' AtUtnde 
and Morale. 


TOPODHAN GANGULY, Calcutta. 

This experiment was an attempt to determine the po.ssi%>ility of utilising an 
active group participation ted^nique in improving workers' mental disposition in 
a Calcutta factory. The experiment was completed in three stages viz., (i). pre- 
expermiental over-all attitude survey of 310 workers, (ii) action resea^h programme 
which included both the supervisors' end the workers' orientation programme, and 
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(iii) post>experiineiital attitude sorvey. After the over-all attitude survey^' ^wo 
groups of workers from the same working population and with similar characteristics 
were selected for further study. Action research programme was taken up in the 
foundry section which formed the experimental department while the madiine 
shop was kept as control. On the fourth month from the termination of the 
training programme post-experimental attitude survey in both the departments was 
taken up to compare the effective value of group participation on'workers’ morale 
and efficiency. The same multiple choice type of weighted attitude scale was used 
in both the attitude surveys. 

From a comparative analysis of the results the following conclusions are 
drawn: 

(i) The programme seems to improve the relationship between the different 
levels of personnel in the experimental group during the post-experimental period. 
No such change was observed in the control group, (ii) a highly significant 'f test 
value of 20-5206 shows the difference between the pre- and post-experimental 
attitude test scores of the group under experiment. This change is for the better. 
On the other hand, no such significant change is observed in the attitudinal 
disposition of tlie control group, (iii) significant improvement in per capita produc¬ 
tion rate of the experimental group at 0-01 level is observed. A reduction of 
per capita rejection of the finished product in the experimental group is also noted 
after training programme. 

Thus, group participation is found to be a suitable method of improving workers’ 
morale and efficiency. 


22. A Study on Supervisory Practiees and Policies as Related to Worker and 
Management Satisfaction. 

H C.. GANGUI.I, S. GOSWAMI and R. GHOSH, Khargpur, 

This study is based on a sample of 140 workers and 23 supervisors in a railway 
workshop. Actual supervisory practices and worker satisfaction with tliese were 
obtained from interview of the above sample. Satisfactoriness of each supervisor 
was ganged by ratings from three of bis superiors. 

Some of the findings are given below : 

(1) Workers satisfaction with his supervisor seems to be related to the way 
the supervisor feels he is treated by his own superiors. This last point, however, 
does not correlate with the management’s opinion of tlie supervisor. (2) Similarly, 
union membership of a supervisor during his rank and file experience seem to 
related to the satisfaction of his workers but not of the management with him. 
(3) Supervisory pressure for maintaining production schedule is inversely related 
to worker satisfaction but not to rating of the superv'isors by management. (4) 
Supervisors with high worker satisfaction feel that management takes considerable 
interest in them and appreciates their work. 

Analyses of this phenomenon are continuing. 


SOCIAL PSYCHOLOGY 

23. J-eurva Hypothasls aud a Statistieal Measure of SedalisatioB. 

J. C. PRAKASH, Bangalore. 

Divergences from established norms when measured along a continnum, in 
many cases follow a J-type distribntion. The statistic gives a summarising 
measure of sneh distriburions, with regard to iMhavionral coi^csnni^ wiA |ht norm. 
This atatiatie is tarmad the'Index of Socialisation*. 
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The computation of jS', is illustirated with the absenteeism data of school 
children from Primary 1 year class up to and including Middle IV year class. 

is found, in general, to increase with the increasing age-grade levels of the 
school children in accordance with theoretical expectation. 

The theoretical implications of this result is briefly discussed ai)^ some of the 
hypotheses suggested by theory are stated for further verification. 


24. The Religious Attitudes of tome Educated Hindus and Christians towards 
Religion, God and Morality. 

f A ; ; r . : . - ’ ' ►. -. 

NIMAI CHARAN SIRCAR, Cuttack. 

This survey was made over 150 individuals from among some educated Hindus 
and Christians by a random selection not limited to any particular area. The 
minimum education level fur this .sample selection was Matric and above. The 
interpretations are made on tlie percentage analysis of the answers to diflerent 
questions in the questionnaire form. The following attitudes have been observed 
on Religion, God and Morality : 

The Christians appear to be very much dogmatic in their attitude towards 
religion and have definite and rigid views. The Hindus in tlie majority of cases 
have taken it as their personal affair and accept the traditional religion either 
as a matter of course or arc quite indifferent to it. The Christians give more or 
less equal imfiortance to the ethical, supernatural and utilitarian standpoints of 
religion while the attitude of the Hindus are quite indefinite. 

The Christians believe in God, in mysticism in the religious ecstasies while 
the Hindus are much critical about the concept of God. 

Towards Morality the attititde is that the moral rules do not come from a set 
of standardised codes but they are dictated by the individual’s conscience which is 
on par with the social values. 

The present study of these specific ideas of diflerent individuals of the two 
communitie.s is by no means decisive nor is it complete. 


25. A Psychological Evaluatioii of certain Trends in Cultare. 

K. V. RAJAN, imeknow. 

The mentally ill are not mere deviants, rather tliey are pointers showing defects 
of any given culture. From them the author observed certain aspects of this culture 
which appear harmful for the development of human personality. In the heirarchical 
society of India no revolutionary search for truth can come from the younger group, 
because they are terribly inhibited and afraid of disapproval from the top. The 
approval seeking has become a necessity under such a condition. The cultural 
attitude towards the human body is negative. The split between spirit and matter 
is shot through and through Indian thought. This has created a very unhealthy 
attitude towards normal sexual feeling and the consequence is great. In India 
science and superstition co-exist, and the culture has not assimilated modern science 
which India needs for her developqient. Without this no original research can 
take place. At this point of history intergroup reaction is tdlting place and this 
has put a strain on the emotional resources of many. Those who are planning for 
the future of this country have not seen the problem from the psj^dtological point 
of view. It looks as though the alternative is between better mental health or 
political chaos; therefore it is time that we took a second look at Indian cultnin. 
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26. Study ia SteraotypM of CoUogo Freihmon oad Serrleo-holdori {of OHmo) 
towardi Seven Indian Grmips. 

R. RATH and J. P. DAS, Cattock. 

The present investigation made attempts to assess the stereotypes of 100 college 
freshmen and 100 serviceholders of (Jrissa towards six Indian ont*groups namely, 
the Bengalees, Biharies, Telugus, Pnujabies, Harijans and Adibasis. The subjects 
were the genuine Oriya inhabitants of Cuttack and none of them belonged to any 
one of these out-groups. They were also required to choose attributes for fheir 
own group. A list of 60 adjectives was prepared for this pnritose after necessary 
pre-test. 

Attributes checked by at least 20 per cent of the subjects were selected for 
analysis. The subjects invariably choose a large number of derogatory attributes 
for the out-groups and a smaller number for the we-group. The largest number 
of traits was selected for the Bengalees and the smallest for the Harijans and 
Adibasis. The rank correlation between the two sets of scores '(i.e. the students 
and serviceholders) in relation to each and every reference group is significant at 
1 per cent level. The mean scores of the serviceholders are usually higher but the 
mean differences are not significant. This means both the samples almost agree 
in choosing the attributes for the different groups. So it can be reasonably said 
that both the samples more or less represent the population in expressing the 
stereotype traits which perhaps are commonly held and widely prevalent opinions 
in this area. 


27. The effect of Acculturiktion on the Personality Stmetnre of the Saiga. 

P. C. RAY, Calcutta. 

In the year 1956, the writer conducted a psychological survey among the Bhnmia 
Baiga, inhabiting the hills and forests of Dindori in the District of Mandla. 

Tlik Problem : The problem is to find out the effect of acculturation on the 
personality structure of the Bhumia Baiga. 

The Test: Rorschach test which presents to tlie subject ten symmetrical ink 
blots was used. 

The Subject : Owing to the very limited time at the disposal of the writer, 
the data pertaining to twenty subjects having equal age and age range and re¬ 
presenting two places have been used. 

Method of Approach : (1) Re: the test: Some of the randomly selected 
Rorschach protocols have, been compared with the corresponding life history re¬ 
cords, and the correspondance between tlie two has been such that the principles 
of the test may be applied to the groups. (2) Re: the cultural and psycho¬ 
logical base line: In view of the nature of the samples, the way of life of both 
the groups as collected by the writer has been compared with each other as well 
as their ancestors as obtained from the earlier accounts. It has been found thaf 
the groups differ among themselves with regard to acculturation. 

It may be said with regard to the ps]K:hological base line from which changes 
in personality stmetnre can be measured that as the groups differ among them¬ 
selves, an attempt has been made to see whether the personality structum of one 
group represents a continuation or a shift from the personality configuration of the 
other. 

Findings: It has been observed in view of the Rorschach findings that so far 
the basic personalia configuration is concerned, a radical shift in the Peraonality 
organiaatioh of one group with regard to an important Rorschach determinant 
has been observed, wbeteas some other determinants show variations which may 
be interpreted as fflodificatioas. 
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28. Unemployment end attitude towardi family. 

DURGANAND SINHA, Patna. 

A study was designed for making a comparative assessment of attitude of the 
unemployed and employed towards family. An attitude questionnaire was pre* 
pared. It had a split-half reliability of '81. It was applied to a group of 50 un¬ 
employed gathered with the help of the local Employment Exdiange, and on 50 
employed individuals in government offices and business. Compared with the 
employed, the unemployed were significantly unfavourable in their attitude to the 
family. The employed were sub-divided into high-earning and low-caming groups, 
and the unemployed into those who were dependent upon their parents for their 
maintenance and those who depended upon themselves in finding occasional part- 
time employment or maintaining themselves somehow. Attitude scores showed that 
those unemployed but depended upon parents possessed favourable attitude towards 
family, while the self-dependent unemployed showed greatest hostility. The high- 
earning employed persons were most favourable in their attitude. The unemployed 
self-dependent differed significantly from the two employed groups as well as the 
unemployed dependent group. 

There was also an indication that age of tlie unemployed was a factor deter¬ 
mining the attitude. So was the length of unemployment. It was also noted that 
the salary aspired for was extremely low in the self-dependent unemployed group 
compared with dependent unemployed group. 

The study indicates that unemployment affects individual's attitude towards 
family. In tho.se cases where the family provided protection and support during 
the state of unemployment the individual's attitude was very favourable towards 
family. In cases where the unemployed had to fall back upon one’s own resources, 
unemployment created bitterness towards family. The result generally confirms the 
findings of Rnndquist and Sletto that the previous condition of parental home of 
the unemployed is an important contributory factor. 


29. Testowteat Variation in answers to personal data. 

DURGANAND SINHA, Patna. 

A survey on a sample of 150 individuals in a village was made to study changes 
in attitude towards Bhoodan Movement as a result of the visit of Vinoba Bhave. 
Apart from answers to an Attitude Scale, the investigator gathered from them 
certain information on a personal data schedule two weeks before Vinoba’s visit 
and three weeks after. Original answers have been compared with those obtained 
during the re-test. 

Some interesting variations have been observed. While there is high degree 
of agreement on replies to questions pertaining to source of income, marriage, occu¬ 
pation, caste, and education, there is considerable discrepancy over annual income, 
number of cliildren ideal for a family, age, habit of newspaper reading, number of 
children, economic condition and political affiliations. Farther, there ia a large 
number of "no-answer” to the question on number of children. The study of teat- 
retest reliability on these items indicates that there is a ddbiite tendency to give 
variable replies on some items of the personal data. Certain reasons for this have 
been advanced. This stresses the need of extra care and scrutiny in gathering in¬ 
formation on personal matters to ensure reliabilities of reports on age, ^Udren, 
income, socio-economic status, and the like. 
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CLINICAL PSYCHOLOGY 

30. An Experimental Study of Rorschach C h a r a ct eri s t i cs of diffsmnt Cultural 
Groups of Rural Bengal. 


D. BAGH, Sriniketan. 

In this study Rorschach's Ink-Blots have been applied individnally ito thtee 
selected groups A, B, and C; each group consists of ten adults. Group A and 
Group B belong to an interior village area, Group A has the lowest cultural, edu¬ 
cational and social values. Group B is higher than the Group A in all these res¬ 
pects though they do not belong to the highest. Group C consists of school adoles¬ 
cents and conies from the still higher cultural and educational sections of Urban 
population. All are Hindus. 

In rural areas though Group A and Group B live together they show very dis¬ 
tinctly different patterns of behaviour in social intercourse among themselves and 
also in developing interpersonal relations with outsiders. Group A and Group B 
have many things cofnmon in them but still why they differ so much and why not 
they come nearer to each other? In this study an attempt has been made to 
find out, whether the two groups show distinctly different Rorschach characteristics 
that may throw some light on this problem. 

Some such differences in Rorschach characteristics have been found that explain 
why each group shows different social behaviour patterns and attitudes towards 
each other and also towards outsiders. Though the two groups are living together 
through ages why belonging to the same religions group culturally they did not 
come nearer to each other. Do these two groups have diaracteristic differences in 
their personalities? Some of Rorschach characteristics that have been found in 
this study confirms tlie assumption to slow acculteration process and explain their 
beliaviour patterns in social and interpersonal spheres from the psyhological point 
of view. 


31. Psychic MobiUxaftion. 

PREM NARAIN MATHUR, Delhi. 

Psychic-mobilization is the process of energizing the suppressed and repressed 
sub-conscious experiences due to external stimuli or intra-psychic activity, such that 
they become conscious-attaining the cognito-amplitnde. The re-inforcement into 
the conscious state is impeded by certain forces which have to be removed, before 
Psychic-mobilization can be effected, in addition to this, a beam of Psychic energy 
is volitionally directed and focussed on the pattern under investigation. 

A portion of the case of Mr. K. successfully treated by the author illustrates 
the process: 

After reK>rientating the dominating thoughts of the pre-uooscious level pro¬ 
ducing confusion, the sub-conscious patterns are taken up ^ employing a psychic- 
filter. A Psychic Filter differs from the Psychic Censor, the former is deliberate, 
conscious and of high therapeutic value, whereas the latter is automatic, snb-con- 
scious and possesses mostly anti-therapeutic value. In the Psychic filter only those 
»bft"ghtai ai% allowed to come up at a time which are relevant to jOie particular 
department of the mind being examined. 

The process enables the most unpleasant, sinful thoughts of revenge, hatted, 
mnrder and other criminal acts, to come to the consciousness. YiTheo learnt the 

■ ■ in—59 
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process also continues at the sub-conscious level and beings within the pamew of 
consciousness some of those thoughts which had been highly repressed. This 
process b called Psychk-crystalUzation. 


32. Social Perraruons. 


PREM NARAIN MATHUR, Delhi. 

Perversion is that state of the mind in which the energy associated with normal 
Psjrchic Propensities is canalized into some undesirable or anti-social, or anti-per¬ 
sonal actions. Perversion is the opposite of sublimation. Prom the illustrative case 
history of a socially perverted boy, who had become hostile to his family in parti¬ 
cular and the world at large in general and who could not adjust himself with 
life we infer tliat some of the causes are : 

1. Parental neglect. 

2. Pampering by the mother. 

3. Rigorous control by the parents and their substitutes. 

4. Evil associations. 

5. Feelings of inferiority. 

6. Unresolved personal conflicts. 

7. Excessive frustration. 

8. Financial difficulties. 

9. Conditioned tantrums of early childhood. 

10. Feelings of hostility. 

11. Disproportionate development of the propensities. 

12. The sen.se of vain glory. 

13. Early mal-adjustments. 

14. Consummation of nn-earned wealth and 

15. Egotistic trends. 

Social perversions can be cured by employing the four processes—1. Psychic 
mobilization, 2. Psychic-recognition of the .suppressed and repressed units, 3. Psychic 
disintegration of the undesirable patterns, and 4. Re-orientation. 

All criminal and neurotic behaviour is the cumulative effect of various types 
of perversion, which con be cured by Psycho-therapy and prevented by following 
the principles of Mental Hygiene. 


33. Drug addictiem. 


N. N. CHATTERJI, Calcutta. 

It has been accepted that addiction to drug is a mental symptom but it is 
not always possible to place this disorder either under psychosis or pS 3 rdK>. 
neurosis. Most of the workers believe that drug addicts are psychopaths. Rado 
and Simmel had shown that these cases have close connection with depression 
though superficially some of them might show symptoms of obsessional neurosis, 
b this paper I have described a case of pathedine habit who was studied psycho- 
analytically and the materials thus obtained showed that the-case was originally 
a hjrsteric with conversion symptoms and when he was about to develop depressive 
symptoms with delusions the drug habit was formed. The drug habit developed 
by the patient saved the personality for the time being from the threatening 
..psydiesis though it ultimatdy failed. 
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34. Psychological Aiiolysis of Social Bebavioiir of fiTo>yoBriolda. 

PRISM PASRICHA. Delhi. 

The parpose of thia study was the classification and analysis of the social 
behaviour of a five-year-old group. The subjects for this study were 27 children 
in a five-year-old group including 14 girls and 13 boys. Their ages ranged £tt»u 
five years to five years and eleven months. The range of 1. Q. was from 96 to 176. 

On the basis of a pilot study the variables for stud 3 r*as well as the form of an 
observation record blank was determined. This blank recorded the children asso¬ 
ciated with, the type of social interaction and the interaction with the adults in 
the room. 

Teachers who came most in contact with the children were asked to rate each 
child on variables related to the study as well as on a personality profile. These 
ratings of the teachers were compared with each other as well as with the scmres 
obtained during observations. 

Inter-observation reliability co-efficients were determined by correlating the odd 
and even day observations while intra-observation reliability was determined by 
correlating the scores of the odd and even minutes of each observation period. 

A classification of social behaviour was attempted according to whether the 
social contact was child initiated or child received and whether it was a cooperative 
contact or u quarrel. A count for each child was kept of the total social inter¬ 
actions made and the time spent in social inter-action. Within each of these cate¬ 
gories comparisons were made between the scores of boys and girls, younger and 
older groups and between higher and lower 1. Q. groups. 

A sociometric study of the individual child and tlie whole group was made. 


35. A Study of Family Attitudes of Children with Contrasting Soeio-aconomic 
Backgrounds. 

ANWAR ANSARI and BHARATl GHOSR, Aligarh. 

A Thematic Apperception Test was constructed with a view to studying 
differences in family attitudes of children belonging to two contrasting socio¬ 
economic groups. To represent tlie higher socio-economic group, subjects were 
chosen from a public school for boys and a school for girls of higher income 
groups, while subjects representing the lower socio-economic group were drawn 
from two municipal schools, one for boys and the other for girls. Pictures re¬ 
presenting semi-structured family situations, which made up the test, were shown 
to the subjects and responses were taken down in the form of stories. These res¬ 
ponses were analysed into types and their frequencies were worked out. An inter¬ 
pretation of the dominant trends in the responses of the two groups to each picture 
was also attempted. 

The results show the following general trends of attitudes: 

(i) Children in the lower socio-economic group take up adult roles oorly in 

life; 

(ti) Sense of transgression is different in tiis two groups; 

(iii) Repression and sublimation of basic emotions with respect to members of 
the family take place early in the life of the individnal belonging to Hie higher 
socio-economic group. 
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36. Ptycliological aad Edaeatioml Ad^alagm of an In-Sonrico Trataing PirogiaiiiBM 
for Soeondary School Toachers. 

KMIL W. MKNZBL, Raipur. 

The Report of the Secondary Education Committee of 1953 recommends in* 
service training for teachers, referring to further training of certificated teachers 
rather than to the initial training process. In view of the very great shortage of 
trained teachers and training facilities, in>service training could be profitably 
arranged for Diploma of Teaching and Bachelor of Teaching courses as well. 
Such a programme has not been seriously considered heretofore because it has 
been assumed that the training would be inferior to in-residence training. The 
author briefly outlines a scheme which would provide a training programme which 
need not be greatly inferior in value to in-residence training in any respect and 
provides some decided psychological and educational advantages which are not 
enjoyed by the present facilities. Eight such advantages are listed. 
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Abstracts 

CIVIL ENGINEERING 

1. On N on - rt —Jy Flow and MoTenient of free aurfacM in anbaoU flow dynamica. 

S. K. ROY, Poona. 

For many structores, the analysis of steady state problems in subsoil flow in 
terms of the Darcy law, and the harmonic potentials has led to satisfactory ezperi* 
mental agreement, and stmctnral stability. There, however, odst cases where 
the non-steady states, implicit in the flow, as afiected by natural hydrologic cycles 
or specified operative cycles enters in a correct assessment of the phenomena. 
In this paper, the movement of free surfaces in subsoil flow is analysed in terms 
of the loc^ accelerations, referring to one case of a simple translational move- 
ment by the imposed pressure gradient, and a second case of a movement under 
gravity, and the resulting percolation flow in the problem of the depletion of a 
subsoil reservoir. It is seen that the time required for .the movement of feee sur¬ 
faces under applied pressures, and incidentally, therefore the adjustment time for 
the travel of the pressure field can be large for fine materials, and of the order 
of the time in natural hydrologic cycles, jf^or example, for an operative pressure 
of 10 ft. of water, and permeability 1 xIO-* ft./sec. the movement would be 41*5 ft. 
in a uay, and 227*5 ft. in a month. In the problem of the depletion of a subsoil 
reservoir, it is seen that any normal operative cycle for the movement of free 
surfaces would induce effective overall pressure gradients in the range of a few tenths 
with corresponding illustrative draw-off rates, which, for example, is 8*66 cnsecs 
initially dropping to 5*02 cnsecs in 3*1/3 hours per 100 ft. length in a typical value 
of 40 ft. depth of subsoil reservoir, and permeability coefficient 2*5x10-* ft./wc. 
'iliese give a correct and useful assessment of the flow, and further work on asso¬ 
ciated non-steady problems would be helpful for the economics and safety of 
structures. 


2. Prasbresswl Steel Structavas. 

K. K. BANRRJBB, Sibpnr. 

Very recently attention has been paid in certain Rnropean countries to pres- 
tress steel structures by means ot stretching high tensile wires. Only a few years 
ago, ProL Magnel of Belgium gave some concrete shape to this idea by trying to 
prestress tensimi members in a steel structure. 

In this paper author suggests prestressing a steel structure as a whole sui^ by 
analytical means shows how saving of steel to .the extent of 34 per cent and .general 
improvem^t in the behaviour of the structure under load are obtained. Several 
fi^ors o^b^nte to tiie saving of steel, namely, (a) increase in the range of work¬ 
ing stress due to prestressing,. U>) reduction of vertical shear due to bending up 
of the prestressing wires, (c) v i^jngate actiim the structure isnd the Whfea. 
Some diskulty is mieoantered ih fulfilling the requirements of Factor Safety 



464 


Proc, 44tk Ind, Sc. Cong. : PaH tit: Ahsiraeis 


bat it has been snccesafnlly solved. Hence it » concluded .that great fntore lies 
ahead for prestressed steel structnres. Also, existing stmctnres which are consi¬ 
dered incapable of carrying present d^ Iwolingt can be. profitsMy, strengthened. 
by prestressing. 

A nnmerical example which is given at the end indicajtes the proiQiednre tp. be 
followed by a designer. 


3. Studies for preventian of pereolalioii of ndn water through sandstone walls 

of buildings in Kondla Port Project. 

B. B. RUY and TAKA SINGH SIDHU, Poona. 

At K andla Port Project sandstone available locally has been used in bnilding 
constmetion work. The stone masonary walls which vary in thickness from 12 
to 15 inches are cement pointed on the outside and cement plastered on the inside. 
Daring rains and storms, these walls absorb rain water which beats against them 
and wet patches are formed on the inside surface resulting in ugly discoloration 
of the distemper in the rooms. Remedial measure for this was sought. It was 
found that the stones used are highly porous so that .the remedy lay in applying 
a water proof or water repellent coating on the outer face of the bnilding walls, 
which would prevent rain water from permeating through the pores. In the labora¬ 
tory small stone pieces were treated with various solutions known to be water re¬ 
pellents or water proofing agents, and of these a 5 percent solution of silicone in 
xylene was. found most efiective in reducing the water absorptive power of the 
Stones. 

Masonry walls were constructed wi.th these sandstones as in buildings and some 
of them were sprayed with sih'cone on the outside and others were left untreated. 
The exposed faces were then sprayed with water under pressure at the rate of 
about 50 gallons per hour to simulate rain and stoim conditions. While jwater 
passed through the untreated walla within a few hours, no mmstnre movem^t was 
noticeable through the treated walls even when the spraying of water was continned 
for over 24 hours. 

Spraying the outer cement pointed face of the building walls with a 5 percent 
solution of silicone in xylene has, therefore, been suggested as a remedial measure. 


4. Datoction of Comemt admivtiuro in KankarJimo ■smplos hy dM f or snti al aiao 

DHARM VIR, Kharagpur and RAGHBIR SINGH, Amritsar. ... 

Differential size separation has been utUized as a basis to evolve a tedinique 
to detect cement admixture with kankar-lime, a local building material of consider¬ 
able importance in irrigation and structural engineering in Northern India. The 
commercial cement and kankar-lime are ground to different specifications .of fine¬ 
ness^ the latter being somewhat coarser. Based on this difference, the method con¬ 
sists of obtaining a -|- and a —170 fractions, grinding the former to the sste dse 
os the. latter, and then to determine the tensile strength of 3day old briqifiittes jxre- 
pared in a standard manner. It is found that admixture of cement to the enthst-' 
of only two per cent causes a difference of as much as 10% in the teti|||e Strea^lhs 
of the two fractions. Actual test samples, as well as suapected ■' 

invest^ated and the conclusions reached fully agree with chemiei} cepposition 
and o^r characteristics of the sam^^V^ ^ aje^od fr tiow being in*^ 

creasingly employed to detect cement' adnikstvrie''^lib kankaidinie. 
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5. Power probUm dwrinc tho plu perl^i. 

Dr. J. N. BA^, Jadavpur. 

India is greatly deficient in generation of electric power mainly dne to her 
industry underdeveloped, thongh she is fortnnate to possess abundant resources 
both for industry and power generation This resulted in a low economic condition 
of the people. A democratic set>np of administration, pledged with socialistic 
pattern of society cannot but be perplexed with such a state of affairs. Hence it 
is no wonder that power, industry and agriculture occupy the greatest priority in 
planning national programme. 

The power generation is promoted by 3 types of agencies in India: 

(a) Government and Municipality 

(b) Companies 

(c) Certain industries to meet their own power requirements. 

In recent development process, it is the Public Sector that is coming more 
and more into the field. The electric supply undertakings by private companies 
are developing at less rate and the self-generating industries are trying to be 
relieved of power generation problems wherever possible. 

This is the trend indicated in the Table II. 

The State owned electric supply undertakings increased in installed aipadty 
to 133% during the first plan and 207% in the second plan period, whereas company 
owned undertakings increased 18% in 1950-55 and 15% in 1955-60. 

Ta{>le I shows the installed capacity in 1950 was 2-312 million kilowatt increased 
to 3-4 m.k.w. in 1955 and to be increased to 6-84 mJc.w. in 1960 at the end of 
the 2nd five year plan. 


Tasu I 

iNSTAlLaD PWNT CAPAOTy IK K.W. IN TNDMN UNION 


fn December 1950 

I. Hlectric Supply Indnstries 

Addition 
during 
1st Plan 

In Addition 

December 1955 suggested 
in ^d Plan 

Expected 
capacify 
in Dee. 1660 

(a) steam Plant 

... 1,004,434 

550,000 

1,554,434 

1,000,000 

2,554,534 

(bj Diiesel Plant 

... 148,796 

60,000 

208,796 

20,000 

228,796 

(c) Hydel Plant 

... 559,285 

400,000 

959,285 

2,100,000 

3,059,285 

Tc^al 

Self X^erating 

... 1,712,515 

1,010,000 

2,722,515 

3,120,000 

5,842,515 

Indsi^es 

600,000 

lOOjOOO 

700,000 

300,000 

1,000,000 

TOTAD 

... 2,312,515 


3,422,515 

3,420,000 

6,842,515 

TsWlB n showi the inea»m^^'?|i«stiy generated from 6-5 billion 

kwh in 1950 


to ir 


* M.w.k.winilt«»i kilowatt. 
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Tabu II 




A. Installed capacity in 

1950 

1955 

% increase 

I960 

% iaep 

millions K.W. 



in 195(K55 



1. Electric supply undertakings 





(a) State owned 

0-6 

1-4 

13*3 

4*3 * 

20*7 

(b) Company owned 

01 

1-3 

1-8 

1*5 

15*0 

2. Self generating industries 

0-6 

0-T 

17-0 

1-0 

43. 

Total 

2-3 

3-4 

48-0 

6-8 

100*0 

B, Energy generation in 
billion kwh 






1. Electric supply undertakings 





(a) State owned 

2 1 

4-8 

12-8 

14-5 

20*2 

(b) Company owned 

30 

3-8 

27-0 

4-5 

18*0 

2 Self generating industries 

1*47 

2-4 

6-4 

3-0 

43-0 

Total 

6-57 

11-0 

670 

22-0 



The energy generation per capita is 18’3 units in 1950, 30-5 units in 1955 and 
60-8 units in 1960. 

Capital investment for power during 19S0-55 was 250 crores and during the 
second Five Year Plan Rs. 430 crores including the spilt over of Rs. 160 crores 
from the first Five Year Plan. 

Table III shows the percentage of electricity available in different places with 
various population ranges. The worst is, no doubt the places with population 
of 5,000 and less, where 80% of the population live. Hence rural electrification is 
a critical problem. 


Takb hi 


Progress or Electrification in Towns and Villages 


Total 


Total 


Range of population 

Nos. 
accordin 
to 1941 

^electrified % elec- 
> at March trified 

tOAl 

No.s. 

according 
to 1951 

Nos. 

electrified 

% elec 
trified 

Over 100,000 

census 

49 

aw va 

49 

100 

census 

73 

73 

100 

50,000 to 100,000 

88 

88 

100 

111 

111 

100 

20,000 to 50,000 

277 

240 

86-8 

401 

366 

89 

10,000 to 20,000 

607 

260 

42*7 

856 

350 

41 

5,000 to 10,000 

2,367 

258 

10-8 

3,101 

1,200 

38*5 

Ivcss than 5,000 

559,062 

2,792 

0*5 

556,568 

5,300 

0*955 

Total 

562,150 

3,687 

0*64 

561,107 

7,400 

1*32 


Compared to U.S.S.R. India had in 1939 as Russia had in 1913 namely, 1 
m.k.w. installed capacity and 2 billion k.w.h. generated. 

The ratio of installed capacity in 1954 to 1950 in the Union is 1*45 but this is 
1*05 in West Bengal whereas the ratio of energy generation in 1954 to 1950 in 
the Union and West Bengal are 1*45 and 1*4 respectively. ^ 

In an industrially under^developed country, power supply is of utmost, necessity 
though it offers multifarious problems of critical natim. Engineering skill and 
technique is also of prime importance and shall play a great role in tiie solnticm 
of power problems. I hope, we engineers, shall not lag behind to contribute 
substantially in this respect for the economic uplift of our mother-land. 








fc^JH>gniHte iii«Miirwanto :ti^ ilM ftAdl|«4^T'.Nt^^ . 

> J. K. CHOITOHmY an4 C» Sen, Jadavpnr. ■ 

Tnttle’i B:Mdged-T network has been hitherto niainly used as a fitqiiuepcar 


selective network. Its application in Harmonic Analysers, Selective Frequency 
Amplifiers and as an equipment for the measurement of high resistance at radio 
frequency are well known. 


The present authors, have used the Bridged-T Network for the measwements 
of Magnetic Loss and A. C. Permeability under difierent conditions of induii^ons 
in the core. The magnetic cored coil has been used as the bridge arm shunting 
the series arms of a (C-'R-C) T-network. The types of magnetic measurements 
made by, the authors include the measurements of: (1) core-loss with varying 
frequency at fined induction, (2) core-loss with varying peak induction at fixed 
frequency, (3) cote-loss witli superposed direct and alternating inductions in the 
core, and (4) a.c permeability with- varying frequency at fixed induction. The 
great advantage of the Bridged-T network lies in the fact that one point of the 
source as well as the detector can be earthed. The network can be used for 
measurements, from power to high audio and radio frequencies. Absence of a 
complicated earthing system and minimum earth capacity effects gives .the Bridged-T 
network definite advantages over other brides, at high frequencies. 


7. ApplicatioD of bntlerfljr circuit cadi the Trununissioa line in Wide-band 
Oscillator. 


S. N, DAS, Calcutta. 

The paper describes a wide-band oscillator using a single tank circuit between 
the grid and the anode of a triode. A semibutterfly circuit is connected to the 
grid ^iid plate of the triode through a transmission line by a variable inductor 
formed by two parallel rectangular strips bent in the form of a semi-circle and 
two variable condensers having semidrcular rotors and stators. At the high 
frequency end, the lines connecting the grid and anode of the valve are used 
as the transmission line, .the semibutterfly circuit being automatically isolated. 
The transition from the LC mode operation to the transmission line mode operation 
is smooth because the strips forming transmission - line are continued on the same 
circle as the strips forming the tuning inductance. The range of operation with 
the present model is from 20 to 450 Mc/s. The frequency range of oscillation 
can be easily extended in both high and low frequency ends by suitably modifying 
the circuit para-meters. 


B. Effect of different types of ground on vortical fmfiir' diagrams of utierowmVe 
franaasitting serials. 

8. 8. BAMBRJBB, J, B. LAL and P. C. BANBRJBB, Banaras. 

has been now known t|igt varibwi typi^s of tei^ih or j^nnd jindemeath 
a transmitting aerial lased icohunnnicatid^ an impmiant part 

in the behavioar 'ti^ anch mrials. also show 

the effects of eleottn^ coni!^is>^^ on thd propi^^tion of these waves^ 

lh'.'drd<W'-';td'''ahlt^« 'the.Vaf^^'''^eiiiB^^;;^^ dipole''misd'-ulaa 'excited .at 
.hlicrbnra^V^«qnazwy/’ji^ 'Oonhected. with'lft. 

qoaxMd' cabie':.to.;’a; nieti^eddtttput\'^ o$eilla^r>..;'' 

Msthei^^iv exjweitticNiis ’ wme. dmlbp^; -fbr ealeiib^^ field-sfritmi|f^ 
.drawh^-';!^;'']^^ ati 'fatuity; 
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radiated was observed witti a germanitun crystal connected at the centre of a 
pick-up dipole aerial. The rectified current flowing through a microammeter con¬ 
nected across the crystal was measured for calculating the field-strength. The 
microammeter was however kept sufficiently away from the pick-up aerial for 
avoiding reflections from tlie body of the meter, , 

For the sake of comparison of results, metallic or quasi-perfect reflectors were 
placed below the aerial and polar diagrams were drawn for two selected heights 
of 1-75 and 2 wavelengths from the ground. These were compared with the polar 
diagrams obtained with reinforced concrete building materials below the aerial to 
study the effects of the building roofs on radiation from such aerials. It i.s found 
that such type of ground is almost transparent to these waves and as a result 
the polar diagrams re.semble those calculated for the free space. At lower 
frequencies, in the region of ultra short waves, the behaviour is different as already 
reported in one of our earlier papers fjour. Sci. & Ind. Res., 14B, 51, 1955). The 
results were however confirmed with the polar diagrams obtained for the same 
aerial in the free space. Various other materials for the ground have also been 
tried for studying their effects on the mode of radiation from such aerials. 


9. A Time-divUion 2-channel Telephone System. 

P. N. DAvS, Howrah. 

‘Time-division multiplex telephone systems have certain advantages from the 
transmission point of view over the ‘frequency-division’ multiplex carrier systems 
which are in general use nowadays. Moreover many costly equipment which are 
e.s.sential in the latter systems, are not required in the systems of former type 
which are described here. The present pui)er deals with the principle and working 
of a 2-i:hnnnel telephone system on time-division basis and is an introduction to 
the multiplex telephone system of more channels on this principle. 

This system uses series luodnlutor circuits which consist of 4 germanium diodes 
arranged in the form of a bridge both at the sending and receiving ends of each 
channel. A carrier voltage known as the switching voltage whose frequency and 
amplitude are higher than those of the signal to be transmitted, operates each 
modulator circuit at the sending end in such a way thajb each speech signal 
current is sampled like the unidirectional pulse amplitude modulated wave with 
the impulses occurring in the space periods of .the other. The trains of impulses 
representing the two signal correuts which occur in different time periods, pass 
through the line quite independant of each other. They are separated into the 
respective trains in the receivers connected in each channel by passing them 
throngh similar bridges with the help of similar switching voltages and these 
trains of impulses operate directly the respective telephone receivers. The same 
method can be extended to the case of multiplex telephone systems ctf more 
channels by suitably positioning the impulses of different trains representing 
different signals. 


10. A Multi-ehaiuiel Commutator Derived from Knery Scalers in Cascade. 

R. PARSHAD and S. K. SINGH, New Delhi. 

A binary scaler of scaling ratio n has in different states comprised of different 
sets of conducting and non-condacting states of the tiibes of the binary stage. 
Two new techniques have been nsed .to obtain n-chaunel commutation, with nse 
of the least number of rectifier elements. The channel capacity h is split into 
Wro factors n, and n,.' By diode gating technique commutatioh is obtaiaed for 
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Ut and n, channels separately. By using a matrix of diodes for .the output cb&tutul, 
and by use of diode-gating technique, the nj-chaunel and n,-channel commutations 
have been inter-combined to obtain the n-chaunel commutation. 

As an example of what has been done, whereas the earlier technique required 
sixty-four diodes for sixteen n-channel commutation, the present techniques uses 
only twenty-four. 


11. An Electronic Technique for Obtaining SnccessiTe Long and Unequal Time- 
Durations. 

R. PARSHAD and S. K. SINGH, New Delhi. 

A ring of monostable mnltivibrators ha.s the properties that its functioning 
as a square-wave generator can be started and stopped electronically (by voltage 
triggens). Use is made of this fact to generate sets of long and unequal periodic 
time-durations. 

The circuit uses a number of two-member multivibrator rings, each feeding 
a separate scaling circuit. To begin with, the function of multivibrator ring, 
one, is started by an external trigger. As the ring circuit goes tlirough its 
switching cycles eqiud in number to the scaling ratio of the scaler attached to it, 
an output trigger at this scnicr appears. It stops the functioning of the ring, 
one, and starts the functioning of the ring, two. The trigger from the scaler is 
also fed to a binary step-ring counter, whose switching slate is advanced by one 
unit. In their tnrns all the oUier ring circuits and the associated sc.sling circuits 
go throu.i^h corresponding switching cycles, till the last scaler has given an output. 
This trigger stops the functioning of the last ring-circuit and starts the functioning 
of the first ring circuit. The process thus take place continuously. 

The output is obtained from the binary step-ring counter. The output switching 
durations can be made long and unequal because the corre.sponding switching 
iluraWons of nniltivibrutor-rings and the scaling ratios can be made big and unequal. 

The hole switching process can be made to go round for a specified number 
of cycles only, by attaching a .scaler to the proper output of the binary step-ring 
coonter. The functioning tif the ring, one, is stopped by means of an output 
trigger appearing from this scaler. 


12. Vanatien of Range and Sensitivity of Electronic Wattmeters. 

S. S. BANERJEE, H. SARKAR and T. V. S. MURTY, Ranara.s. 

Electronic wattmeters are nseful for the measurement of power in electrical 
circuits at high frequeifcies. It is however found that such wattmeters are 
generally operative over a limited range of power and as such, they become more 
of academic intere.st rather tlian of commercial use. In view of this, study has 
been made of the conditions under which the range and sensitivity of such 
wattmeters ma 3 ' be altered. The design of .the wattmeter has been so made that 
it can be used with a common A.C. supply source for the instrument and the load 
circuit. A sensitive mkroammeter has been used as an indicator between the 
plates of two triodes connected in pash-pull operating in the square-law region. 
The use. of an external battery for balancing the initial deflection has been com¬ 
pletely eliminated. After proper selection of tlie triodes and adjusting the series 
resistances in the load cirenit the range, of .the .instrument could be considerably 
increased and the calibratiem was conveniently made with a standard electro- 
djmamometer. type of wattmeter at power ft^ndneies.. The condition for the 
calibration to be linear has also been stndied with resistive as well as reodive loads. 
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13. Appouruic* of doublo-group bulHcottorcd ockoos of Bliort wave radio 
signal* recMTsd from tbe ground. 

S. S. BANSRJBB, P. G. SURANGE, and 8. K. SHARMA, Bonaras. 

Double-gronp back-scattered echoes are sometimes observed after* the penetra¬ 
tion of ordinary and extra-ordinary waves throngh the ionosphere when the 
frequency of a pulse transmitter with horizontal dipole aerial is gradually increased. 
It has been shown theoretically that these two groups of echoes observed on the 
c.r.o. screen along with the back-scattered echoes received from the ground after 
reflection from the Pj.region of the ionosphere, are due to the existence of horizontal 
gradient of ionisation in the ionised layer. Horizontal gradient of ionisation in 
the P, layer of the ionosphere has been thus calculated from the separation between 
the two groups of back-scattered echoes, and the result is found to agree well 
with that obtained from the observations of critical frequencies at vertical incidence 
over the pulse transmitter and at a station situated on the line joining the scattering 
centres and the pulse transmitter. The increase of separation between the two 
groups of back-scattered echoes with the frequency of pulse transmission has also 
been observed, which further confirms the occurrence of double-group scattered 
echoes due to tlie horizontal gradient of ionisation. The accuracy of the results 
however is limited to the scattering sources situated near the pulse transmitter. 


MECHANICAL AND CHEMICAL ENGINEERING 

14. The Principal Features of the Control Logic of the Pilot Digital Calculator. 

B. K. BASU, Bombay. 

This paper discusses the control logic of the Pilot Digital Calcnlatcr at 
Tata Institute of Fundamental Research by considering in some detail the execution 
of a single typical instruction. A single machine cycle consists of 2 parts : the 
first during which the instruction (brought from the memory during the previous 
cycle) is executed, and the second during which a fresh instruction is transferred 
from the memory. Bach part, in turn, is itself composed of functionally self- 
contained sections. These sections carry out the individual micro-operations which 
together make up the given instruction being executed. All the circuits are d-c 
coupled throughout and the control is completely asynchronous, each operation in 
turn initiating the next. Some of tlie advantages and disadvantages of such a 
control logic are briefly discussed. 


15. The Logical Deuga of the PUot Digital Calculatiiig Machine. 

R. NARASIMHAN, Bombay. 

This paper describes the logic underlying the systems design of the Pilot 
Digital Calculator at Tata Institute of Fundamental Research. This is a single¬ 
address, parallel machine with an asynchronous control. The 16 bnilt-in instructions 
include all the 4 basic arithmetic operations, viz., addition, subjyaction, multiplica¬ 
tion and division. The internal operations are in the binary system. The pilot 
machine has a fast access ferrite-core matrix memory of about 100 words (of II bits 
each) soon to be replaced by a larger one of 256 words (of 12 bits each). The inpnt- 
ontpnt system consists of stafidsrd tele-type tape, a tape perforator and a page 
printer. 
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18. Ptraaemtioa aad •uitabilitjr of Mwdiul for boing uaod ia Hydbraalic Expori* 
mwitol ModoU. 

S. C. BARAI, Poona. 

Sawdust is a very desirable bed material for moving bed hydraulic experimental 
models where available velocities are not high enough to move sand. But it decays 
rapidly and forms flocks on the model beds. Experiments carried on to develop 
methods of preserving sawdust against .this decay and flock-ftwmation with different 
chemicals showed that treating the sawdust separately with limewater, one per 
cent solution of borax, formaldehyde, or 0-25 per cent solution of sodium arsenite 
had almost no effect in preventing flock-formation and it was slightly prevented 
when sawdust was at first treated with lunewater and then with any of the other 
chemicals studied. But flock formed on sawdust treated with one per cent copper- 
sulphate was quite light and its formation was completely prevented for the experi¬ 
mental period of nine months when the sawdust was first treated with limewater 
and then with one per cent copper sulphate solution, even though the sawdust was 
washed thoroughly after the final treatment, and copper left in the sawdust was 
only 31*5 parts per million. 

Experiments carried on witli four varieties of sawdusts showed that those from 
both Burma teak wood and the Country teak wood, were quite suitable as bed 
materials. 


17. A simple procedure for Internal Control of Silica In Boiler Waters. 

G. V. I 4 . N. MURTY and U. APPA RAO, Jamshedpur. 

After outlining the role of soluble silica in internal control of boiler water for 
avoiding silicate scales, the need for its routine estimation is stressed. A simple 
colorimetric procedure has been described by which i.t will be convenient to carry 
out routine determinations of soluble silica in water samples even with the use of 
Dnboscq type of colorimeters. 


18. Combustion Efficioney of a Gas Turbino. 

S. C. CHAKRABORTY, Calcutta. 

Combustion efficiency is promoted by 

(a) good mixing—having the characteristics of 

(i) Range of inflammability. 

(ii) Flame speed. 

(iii) Flame temperature. 

(iv) Ignition temperature. 

(b) good fuel atomisaticn—attributed to tlie viscous forces and the particles size 

ranges from 10/t to 200jv measured by Rosin-Rammler relation 

R«100e-(-^y' 

(c) high inlet temperature—systems using vaporised fuel injection show better 

advantages than those having solid injection. 

An attempt has been made in this paper to show that the problem of design 
is basically one of reaching the best compromise between a nnmbtt conflicting 
reqniremmits. 
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FUEL TECHNOLOGY 


19. Hard Coka from Noaeaking Coals. 

D. P. AGARWAL, M. (i, KRISHNA and S, HUSAIN ZAHEKR, Hyderabad-Dn, 

In this communication laboratory experiments to produce hard coke from non¬ 
caking high ash Kothaguden coals by three stage process have been reported. In 
the first stage the coal is subjected to low temperature carbonisation in a 25 ton 
per day capacity Lurgi Spnelgasplant. The low temperature char so obtained is 
briquetted at a pressure of 4-6 tons psi. in a hydraulic press using the lime-treated 
low temperature tar as the binder in the second stage. In the third stage these 
briquettes are properly matured at 200*0 for 2 lionrs in a mild oxidising atmos¬ 
phere and then carbonised at a temperature of 900—1000*0 for one hour. By this 
process had coke of crushing strength as high as 1400—1600 psi could be produced. 


20. Briquetting of South Arcot Lignite. 

S. 1*. MIJKHKRJKE and S. K. NANDI, Kharagpur. 

Briquettes were prepared from South Arcot lignite, the i>roximate analysis of 
the air dried .sample being moisture—13-3%, volatile matter~46-4%. Fixed carbon— 
36 S% and ash—3-5%. 

Briquettes of the size V'xl” approximately were made from -60-1-100 mesh 
lignite particles, simply by applying hydraulic pressure at room temperature and 
without using anj' binder. 

Hardgrove grindabilily index of briquettes prepared at pressures of 870, 1792 
and 3o84 p.s.i. was 84, 70 and 66 respectively, almost the same as that o)^ bitu¬ 
minous coal. The total compressive load at which the briquettes crumbled was 
determined and the crushing strength of the briquettes prepared at pressures of 
336, 870, 1792, 2688 and 3584 p.s.i. was found to be 0006, 0-451, 1015, 1-691 and 
1-914 tons per sq. in. respectively. 

Briquettes were prepared .at 1792 p.s.i. by admixture of 75, 50 and 25% saw dust 
with lignite and the cru.shing strength was 3-384, 2-086 and 1-974 tons per sq. in. 
respectively. 

Combustion of the briquettes could be maintained with ease in a domestic type 
of oven. Result.s show that very gootl quality briquettes can be prepared from 
lignite. 


21. Oileakes as Binder for Briquetting of Noncaldng Coals. 

D. P. AGARWAL, M. G. KRISHNA and S. HUSAIN ZAHEER, Hyderabad-Dn. 

An attempt has been made to utilise the high ash noncaking coalfines or 
charcoal dust or cokebrecze by briquetting them, using the oilcakes as the binder. 
Of the five different types of oilcakes tried linseed cake and groundnut cake gave 
encouraging results, linseed cake being better. Even 5% of lyipseed cake gave a 
briquette of crushing strength over 500 lbs. which is sufficiently hard to be nsed 
as domestic fuel. When charcoal dust or cokebreere are nsed with this binder, 
practically smokeless briquettes are produced even without carbonisation. Though 
these briquettes are not water resistant, such resistance towards water could be pro¬ 
duced by spraying a very thin coat of bitumen ovtf the briquettes. 
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22. Studies on South Arcot Ligmte, Port 111. 

S. K. CHAKRABORTY and H. N. DAS GUPTA, Dhanbad. 

The feasibility of utilising the South Arcot lignite (brown variety), in place of 
activated chars, has been studied. In all cases air dried and dehydrated samples 
have been used. The magnitude of their reactivity has been judged by observation 
of tlie adsorption of acetic acid and of electropositive dye and these results have 
been compared with those obtained with commercial carbon samples, vis., carbo- 
raflin and Norit. The acid adsorptive property of each sample is of the same order 
as that of Norit and is undoubtedly superior to carboraffin. Similar behaviour was 
also shown by the samples towards electropositive dye, the extent of adsorption, 
however, is comparatively less in the case of lignite dried at nO"C. The practical 
results obtained after dne grinding are, on the whole, surprisingly small, although 
grinding is the most obvious way of getting increased area from a given weight of 
solid, h'urther experiniculs with chars from South Arcot lignite are in progress. 

23. Studies on South Arcot Lignite, Part IV. 

M. R. BASU and H. N. DAS GUPTA, Dhanbad. 

In a previous connnnnication it wa.s shown that the phencmenon of exchange 
adsorption is exhibited by air-dried and dehydrated South Arcot Lignite (brown 
variety). The order of the magnitude of ba.se-exchange capacity, however, is not 
appreciable and in this respect the value obtained by the anthors are not in close 
agreement with those recorded by Mukherjee, Bhowmik and Lahiri (Proc. Inst. 
Chem. India, 1956 Vol. 28, Part I, ,p. 1). The Lignite in the South Arcot Districts 
contains waxy constituents ISrikantan and Sheney, Jour. Indian Chem. Soc. Ind. & 
News Kd. 1951, Vol. 14, No. 1, p. 2; Uramer and Reddy, ibid., 1955 Vol. 18, No. 4, 
p. 193). The present study embraces determination of the base exchange capacity 
of a gumher of dewaxed saiiiplc.s and also of samples that have been exposed to 
I00°C for a long period. Tlie rc.sults show that with the removal of waxy constitnents 
from lignite its ba.sc-exchaiige capacity is also altered and that these values for 
samples, exposed to 100°C for a long period, are practically negligible. Increased 
pnlvarisation does not help conferring increased exchange capacity on the lignite 
samples, rather, the capacity decreases with increased fineness of the material. 


DRESSING OF MINERALS 

24. Upgrading of Nut Coal from Kothagundium Colliertea. 

K. SKSHAGIRI RAO, R. VAIDYESWARAN and M. G. KRISHNA, Hyderabad. 

The possibilities of uprading ‘Nnt coal’ of size 1"—54", having almut 19% ash 
from the Kothagudium collieries were studied, by laboratory float and sink tests. 
The results of tests on three samples collected from the screening plant indicate 
that 85 to 95% clean coal is obtained on wasfiing at a specific gravity of 1‘60. The 
reduction in ash is abont 3 to 4%. These results cannot be considered as economic 
for large scale washing. 

25. WosbabUity of Hjrdemlwd Coub. 

S. M. MOHSIN, K. SBSHAGIRI RAO and M. G. KRISHNA, Kyder^bad-Dn. 

The possibilities of Washing Run of Mine coal have been studied by coudnet- 
ing laboratory float and sink fosts on (a) No. 3 incline coal and {b> No. 8 
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coal of Kothagadinm. The samples have been screened to varions sizes and the 
tests were carried out on each size, at specific gravities ranging from 1-30 to 1*70. 
The percent ash in each fraction obtained was estimated. The resnlts obtained 
indicate that (a) with No. 3 incline coal, when ashed at 1'7 sp. gr. abont 85% sdeld 
of clean coal is obtained giving a redaction of about 5% in ash rantent, (b) with 
No. 5 incline coal when washed at 1-70 sp. gr. 92% clean coal is obtained giving 
a reduction of abont 2*5% in ash. These results cannot be considered as eoinomical 
for large scale washing of these coals. 


26. Benefieiation of Graphite from Vizianagraa. 

K. K. MAJUMDA.R, Dhanbad. 

Graphite occurring on a hill near the Vizianagram railway station was sult- 
jected to benefieiation in the laboratory. The ash forming constituents of the ore 
were highly disseminated. Therefore, only dotation tests were applied. The ore 
contained 75*93 p.c. ash, the associated minerals being biotite, epidote, calcite, 
felspar, quartz, muscovite and garnet. A number of reagents like pine oil, cresylic 
acid, methyl isobutyl carbinol, ethyl and amyl xanthate, sodium silicate etc., were 
used in the pH range between 4*4 to 8*8. It was found that cheap reagents like 
kerosine, cresylic acid and sodium silicate were found superior to other cliemicals 
mentioned. It was easy to obtain a concentrate with about 72 p.c. recovery and 
ash content varying from 51 to 54 p.c., when the ore was ground to 85 p.c. minus 
200 mesh at natural pH (7*8). With the same reagents but at pll 8-6 the ash content 
of the concentrate is about 46 to 47 p.c. with about 66 p.c. recovery. By floating 
the concentrate repeatedly, say three times, the ash content of the concenrate was 
brought down to 28-26 p.c. with a recovery of 51 p.c. at pH 8-6. It was also found 
that both dry and wet ground ore responded almost equally to flotation. The con¬ 
centrate is suitable fur use as foundry facing.s and as au ingredient of graphite 
paints. 


MISCELLANEOUS 

27. Studies on Delayed Craxiag of Earthenware Glaze. 

K. B. DAS BHOWMIK. S. K. CHATTKRJEU, Calcutta and H. N. DAS GUPTA. 

Dhandbad. 

The delayed crazing may be due to sluggish contraction of the glaze (Mellor, 
Trans. Ceram. Soc. England, 1934, Vol. 34, No. 1, pp. 1-112) or due to moisture 
expansion of the body (Wood & Hind, Trans. Brit. Ceram. Soc., 1938-39, Vol. 38, 
p. 435). The suggested remedial measures against this defect are many and varied. 
These may, however, be grouped into any one of the following: (I) those endeavour¬ 
ing to subject the final glaze to the highest possible compressive stress without 
running into the danger zone of “chittering” or "peeling”, (ii) by modification of 
the firing technique, and (iii) by making conditions such as to assist in the forma¬ 
tion of intermediate layer between the body and the glaze. Viewed analytically, 
the ultimate effects of all such measures appear to be similar. The step aiming 
at increasing the compressive stress on the glaze appears to J^ve receiifed support 
in the hands of many ceramists. The stress on the glaze has been increased by 
partial substitution of china clay or feldspar or flaxes of fihe body by calcined flint, 
plastic clay, ground pitcher, talc, pyrophillite, lime end other anti-craze materials. 
Flint in earthenware bodies is readily transformed into cristobalite and the other 
anti-craze materials function mostly by increasing the cristobalite content of the 
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body and tbereby help de^'eloping a greater compresaion on the glaze throogli the 
"cristobalite squeeze" during cooling. 

A systematic study on delayed crazing was made. In all our experiments the 
glaze composition was kept constant, while the body composition was altered h7 
incorporating different mineralizers. Our conclusions may be briefly summarised 
as follows :— 

(i) the delayed crazing is mostly due to sluggish contraction of the glaze after 
solidification, 

(ii) higher "bisque-firing" temperature of the earthenware bodira decreases the 
resistance to crazing, and 

(iii) ferruginous materials or minerals containing a high percentage of iron 
oxide and cobalt oxide in collaboration with other minerals are effective anti-craze 
materials and in this respect they ure rnore efiicient than talc, pyrophyllite or lime. 


28. Industrial Relations and Air Conditioning. 

P. C. GUPTA, Delhi. 

Fostering of better human relations is considered a part and parcel of manage¬ 
ment functions. Supervisors are becoming aware that the approach to their day- 
to-day problems. has to recogni.se the human element in addition to the technical 
considerations. Because all technically perfected plans can be set at naught if the 
people don't follow what they are e.vpected to do. The paper reviews briefly the 
activities of the 'Training within Industry' scheme. It then explains the influence 
of the working conditions on the operative and how these conditions do mar or 
make tlie attitude of the worker by lowering down his working efiiciency for giving 
desired production. In the end the desirability of better working conditions has 
been sliown and hope is expressed that better environment will help better human 
rc'lations. 


METALLURGY 

29. Studies on Oxidation Resistance of Titanium at high temperatures by 
diffusion Anneal of Chromium. 

R. GANGULI and G. P. CHATTERJBB, Sibpore. 

Lispite of its fairly good resistance against oxidation at ordinary temperature, 
titanium readily combines with oxygen at 500*C. It is one of the few elements 
which can also be made to bum in nitrogen. It has been found that the rate of 
oxidation may be minimised by coating with Chromium, but due to the difiosion 
of titanium ions through chromium layer, aided with the diffusion of chromium 
into the titanium, the o.xidation resistance is not quite effective at temperatures 
higher than 600*C. Theory indicates that rate of oxidation over metallic surfaces 
may be reduced by the introduction of layers containing materials of comparatively 
poor ionic and/or electronic conductance. An attempt has been made in i^is paper 
to introduce a mixed layer of chromium and oxide of chromium by plating tita¬ 
nium with chromium and annealing it under low vacuum at 900*C. permitting 
chromium to diffuse and also forming a layer of oxide. It has been found that a 
second layer of chromium plating offers a much greater resistant to oxidation at 

in—dl 
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709*G< Th« of filatlng titaniniti are well known. Quantitative data on 

electroplating with chromium and also the rite (rf oxidation with and without 
plating are incorporated in the jiaper. Since titanium at the temperature of this 
investigation is HCP and chromium b BCC some dbcussions are abo in- 
ctwporated with particubr reference to the phase TiCr, in inhibiting diffusion. 


30. Inhibitive Action of Chromatea, Molybdates and TimgsUtes of Zinc and Lead 
on tbe Corrosion of Steel. 

S. C. SHOME and A. K. CHAUDHURY, Calcutta. 

The chromates, molybdates and tungstates of zinc and lead are used as pigments 
and the inhibitive behaviour of these pigments against tbe corrosion of steel is 
investigated. 

The results of the experiments employing the ucgueous extracts, indicate that the 
zinc pigments fall in tbe sequence ; zinc molybdate, zinc chromate, zinc tungstate, 
zinc dust, zinc oxide; zinc molybdate being the most inhibitive and zinc oxide the 
least inhibitive. The zinc chromate extract protects the steel specimens against 
corrosion, but it produces water-line attack. The excellent inhibitive property of 
zinc molybdate may be attributed to two facts : (i) the low solubility of the pigment 
in water, and (2) its mild oxidizing power. Zinc tungstate, which is a weaker oxi¬ 
dizing agent than zinc molybdate, shows lesser protective action. The lead com¬ 
pounds, whose solubilities in water are very low, do not exhibit any protective 
action against the corrosion of steel. 

The study of the aqueous extracts of the oil-paints reveals that while zinc 
molybdate retains its protective behaviour in tbe paint, the zinc chromate paint 
lias practically no inhibitive property. The zinc-tungstate paint makes water slightly 
non-corrosive, while the paint obtained from lead molylidate or red lead shows only 
feeble inhibitive action on steel. The results suggest no correlation between the 
anti-corrosive property of any of the pigments or paints and the alkalinity of its 
aqueous extract. 


31. UDdergronad Conroaion of Forrous Motals. 

B. CHATTERJEE, Sibpnr. 

Corrosivity of two soils, (i) from Maynagnri (Jalpaiguri, West Bengal), and 
(ii) from Sibpnr (Howrah, West Bengal), for ferrous metals has been studied by 
measuring the weight losses on soil-corrosion cell electrodes made of wrought iron 
after exposure to these soils for 6 months in an atmosphere saturated with water 
vapour. The combined weight loses of the anode and cathode have been found to 
be 0-054 gm. per sq. cm. for soil I and 0-040 gm. per sq. cm. for soil II. The initial 
cell enrrent was found to be 160 micro-amperes for both the soils bnt the effect of 
time on the changes of the cell current differed indicating that the rates of obrrq* 
sion at wrought iron exposed to soils I and II were different, 


92. A New Phskse 5 u - ncli ire of MblybdeaiuB. 

]P. $. AGiSARWAL and A. GOSWAMl, Poona. 

' I^l^ofpljlisin fs often taihlbifed by metals such as Ifi, Co, kg, Fe and Ca. 
Motybdettfitn. h&fiftht, has so for only been observed iii b.«i,c. stnictitre. It has 
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iMeii jotmd bf eicctroii diffractithi thdt Mo livaiMrated in vacanin onto glam at rock- 
salt snbstr^tes in thin layers some times has a f.e.c. strnctnre, tS,s4‘MA^. This 
value of So is slightly higher than the one calculated on the basis of the sugges¬ 
tion of Agarwala and Wilman that the a-y phase transition of l^e generally occurs 
in the interface [tlO], <ni>, b.d.c./[100], <110>, £.c.c. A similar, though smaller, 
increase in lattice parameter, has also been observed in the case of thin zirconium 
and thallium films. 


33. Stmcture of Electro-deposited Nickel and Cathodic Crystal growth process. 

B. C. BANERJEB and A. GOSWAMI, Poona. 

An electron-diffraction study was made of the crystal structure, orientation and 
mode of growth of nickel deposits from snlpliate-chloridc-boric-acid and chloride- 
boric-acid baths under various bath conditions. The effect of pH, teraperatnre, con¬ 
centration, mechanical stirring, etc., and of additions such as sodium chloride, and 
oxidising agents such as hydrogen peroxide and nickel nitrate was studied on poly- 
crystalline brass or iron substrates. 

The deposits generally developed [210] orientation at low temperatures 
(— 10®C) thronghout the pH range examined. .At room temperature (~25®C) the 
same orientation was continued provided the pH of the solution was low ; at a 
higher pH the deposits developed either [100] or [1010] and [211] orienta¬ 
tions, characteristic of lateral growth. At higher temperatures (about 50°C or above 
in the case of snlphate-chloride-boric-acid bath and 40*C or above in the case of 
chloride-boric acid bath) the crystal orientation was [110], characteristic of ont- 
ward growth. At 7S*C and pH S the mixed bath produced [100] orientation, 
characteristic of lateral growth. The dilution of the baths favoured [100] orien¬ 
tation under conditions otherwise leading to [100] or [1010] and [211] orien¬ 
tations. Mechanical stirring of the solution generally led to lateral growth althongh 
in the absence of stirring [110] or [210] orientations would have occurred. 
Hydrogen peroxide in small quantities similarly changed the [210] orientation 
to lateral growth. The development of ( 210 ] orientation which is generally 
accompanied b> a considerable evolution of gas at the cathode appears to be asso¬ 
ciated with tbs adsorption or otherwise of hydrogen by the deposits dnring the 
crystal growth process. Nickel nitrate favours [110] orientation, presumably due 
to the depletion of metal ions at the cathode .snrface region, caused by the forma¬ 
tion of an ammoniated complex resnlting from the cathodic redaction of nitrate. 
Sodium chloride tends to modify [100] m-ientation to [211] and [1010]. 

A general mechanism of cathodic crystal growth has been suggested. 


34. Aaalartic ttiaia and vibratien damping capacities of Mctab and Allojrs, 

G. P. CHATTERJBB, Sibpore. 

Several methods are available to determine experimentally and compote the 
specific damping capacities of metals and alloys defined as the amonnt of energy 
dissipated per unit trolnme of the material per nnit stress in one stress-cyde. The 
cmelsstic bdiaviotir of metals and alloys as revealed by their non-linear stress- 
strain plots even nnder low stress-levels (much below the so-called elastic limit) 
appear to be directly related to tbeir vibration damping capacities. It is often 
difficult however to evalnate fMm th« convcntiODal vibration demy curves iffiat 
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part uf the total strain which is responsible for damping. An attempt has been 
made in this paper to develop from the fundamentals a few concepts which lead to 
the relation. 


Ba** 


T8. ^ 
ttGA dt 




where, 

Bg = that part of the total strain hich is responsible for damping at a stress level 8. 
S = Stress 

A - Amplitude of vibration 
G - Young's modulus 
T = Undamped period 
t = Time 


To compute the value of Bm, that is, that value of strain which is responsible 

for damping, one has merely to determine the negative slope ~ of an amplitude 

dt 

decay plot of A as function of t at different known values of A. Values of T, S 
and G are either known or may he easily determined. 


35. Developmeiit of new alloy Steels with reference to elements available in India. 

G. P. CHATTERJEE, B. CHATTERJEE, K. C. SOM and S. S. PANI, Sibpore. 

A very large number of alloy steels with specific properties are manufactured 
and fabricated to day for different purposes. Many of these can be made in India 
provided the necessary ferro-alloys and other materials are available. Except for 
so.'nc grades of Ferro-silicon and fenro-manganese most of the ferro-alloys and other 
materials are imported from abroad. With reference to some common alloying 
elements in Steel it is well known that India is fairly rich in ore-minerals of'‘some 
important metals like Manganese, Chromium, Titanium, Aluminium etc., but rather 
poor in .<<ome of the key alloying elements like Nickel, Tungsten, Molybdenum 
and others. Of these Nickel and Tungsten are extremely vital. It has been felt 
very essential therefore that an extensive research and investigatory work be started 
to find saitable substitutes at least for these two elements with metals like Man¬ 
ganese and Titanium for which there are extensive deposits in this country. With 
this object in view an attempt has been made in this paper to develop a stain¬ 
less steel without Nickel with good resistance to oxidation at high temperature. 

The properties of several steels containing ’Q/'tl per cent carbon, 14/21% 
Manganese, 5/10 per cent Chromium with or without small amounts of Aluminium 
and Titanium have been studied. Very encouraging results have been obtained 
with one of these steels with fairly good deep-drawing characteristics and oxida¬ 
tion resistance. 


36. Production of Forro-MangaaoM !n India. 

R. N. AGARWAL. 

j*. ■ ■ 

India has large reserves of manganese ore, the primary raw material for manu¬ 
facturing ferro-manganese. These are at present exploited mainly for export which 
fetches a very much smaller return (about Rs. 240/- per ton of manganese ore as 
against Rs. 750/- per ton ferro-manganese). Keeping in view the several advant¬ 
ages that would accrue from development of natural resources including much 
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laiger export earnings, the First Five Year Plan recommended that .the e^qmrt 
finished cr at least semi-finished product shonid be encouraged in the case o| 
manganese ore. 

The requirements of ferxo-manganese for the iron and steel industry by 196041 
have been estimated at 60,000 tons fur an output of 6 million tons of ingot steel. 
There is some scope for developing an export trade also in ferro-manganese, for 
though most of the steel producing countries manufacturing their requirements of 
ferro-manganese by importing raw ore, the U. S. A. which is the largest consumer, 
produces only 7o to 80% of her ierromaugauese requirements. The balance which 
is of the order of 1,25,000 to 2,00,000 tons per anum is met out of imports from 
countries like Norway, Canada and France. The large scale expansion of steel pro¬ 
duction envisaged in several countries over the coming years will increase the con¬ 
sumption of ferro-manganese. From an over-all view it is considered that, pro¬ 
vided the quality and price are satisfactory, about one lakh tons of demostic out¬ 
put could be absorbed by export requirements by 1960-61. This would con'tribnte 
to export earning'^ abcut Rs, 8/- crores at current prices. 


37. Studies on the Vanadium hearing Titaniferons Magnetite. 

k. K. MITKA and G. P. CHATTKRJBE, Sibpore. 

Korlier reports of investigation by the authors on the vanadium bearing titani- 
ferous magnetite revealed that due to unfavourable mode of occurrences of titanium 
bearing constituents and vanadium in the ore mineral, the problem of utilising or 
isolating the titaniunr and the vanadium is not only that of ore-dressing but one 
melting also. In as much as titanium occurs both as TiO, and FeO, TiO, and 
vanadium presumably os FeO. (Spinel) it was thought that such occurrences 

may be token advantage of by converting the mineral to a sintered product of the 
type of Cermets and the line of work was directed accordingly. To impart a tongh 
and ductile matrix to the refractory oxides two methods were adopted namely, 
(1) Pre-ieinction of the ore by coal gas at 1050‘C for three hours followed by 
vacuum sintering at temperatures 1050, 1100 and IISO^C (2) Sintering in an atmos¬ 
phere of dry Hydrogen at the said temperatures. In all cases the materials were 
used in the form of pellets. In order to obtain a high degree of reduction certain 
energizers were tried with vei^ encouraging rc*snlts. NajCH), and K,CO, or a mixer 
of the two in equal proportion were found most effective. At 1150°C using 10% by 
weight of Na,(^, as energizer a very hard coherent and compact pellet was 
obtained. 


38. Preparation of High-Ti AIuminium-titaniBin alloy by lUroct radnetioB el 
TiO, by Aluminium. 

l\ K. SBN, B. CHATTBRJBE and G. P. CHATTBRJEB, Sibpore. 

Titanium Dioxide can be reduced by Aluminium according to the Alnmino- 
Thermic reaction 


2 TiO,+2 Al=Al,0,-HTiO+Ti 

An attempt has been made in this paper to prepare an Alloy containing more 
than IS% Tt. 

A S 3 rnthetic mixture of Sodinm Fluoride (NaF) and Alumininm Plnoride (AlP,) 
in suitable proportion was melted in a graphite crncible and maintsuned at a high 
temperature. Known amounts of TtO, was fed in the Molten Sla|r. Molten All)* 
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auunin saperheated to 900*C was added slowly ia the graphite cmcibk. A vigo* 
roQS reaction followed. The Alloy when taken ont after casting was analysed to 
contain 17% Ti. 

Some precantions and other features of the pnxiess have been,incorporated in 
the paper. 


39. Investigations on Gilorimetric Methods of Metellnrgical Analysis. 

G. V. It. N. MURTY, Jamshedpur. 

• 

A simple procedure has been described for the estimation of silicon in pig iron 
which compares very favourably in regard to the accuracy attainable with the 
standard gravimetric method. Tliis new procedure has the striking advantages of 
reducipg the speed of analysis to 15 minutes, a factor which is of considerable iin- 
[jortance in steel works analysis. 
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